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WSDNSSDAT,  JAKUA&T  17,  1968 

House  of  Representatives, 

CoMMiTTEE  OP  SciENCE  AND  ASTRONAUTICS, 
SUBCOMMTTTEE  ON  SCCBNCE,  RESEARCH,  AND  DEVELOPMENT, 

Washington^  D,C. 

The  subcommittee  met,  pursuant  to  call,  at  10 :12  a.m^  in  room  2325, 
Bayburn  House  Office  Building,  Washin^n,  D.C.,  Hon.  Emilio  Q. 
Daddario  (chairman  of  the  subcommittee)  presiding. 
^  Mr.  Daddajcio.  This  meetixu;  will  come  to  vorder. 

These  heari  ngs  are  a  naiuralsequence  to  hearings  this  subcommittee 
held  in  1966.  We  issued  a  report  on  those  hearings  entitled  ^'Environ- 
mental Pollution,  a  Challenge  to  Science  and  Technology,^  which 
included  a  number  of  reconmiendations  as  to  the  whole  question  of 
pollution — air,  water,  and  soil — and  its  attendant  problems. 

These  hearings  will  explore  the  way  in  which  the  science  resources 
available  to  the  Federal  Government  are  developed  in  support  of  our 
national  goals  for  environmental  quality.  Goals  and  objectives  have 
been  spelfed  out  in  laws  which  have  passed  both  Houses  of  Congress 
in  recent  years  by  overwhelming  margins — often  without  a  single 
dissenting  vote.  This  legislaticm  is  a  tribute  to  the  leadership  of 
Senators  Ed  Muskie  and  Jennin«  Randolph,  Representatives  Harley 
Staggers,  Robert  Jones,  and  Jomi  Blatnik;  just  to  name  only  a  few 
of  many.  The  achievement  of  cleaner  air  and  abundant  water  supplies 
depends  to  a  very  great  extent  on  scientific  research,  engineering 
development,  and  techno-economic  demonstration.  But  often  we  see 
these  technical  activities  subjected  to  budget  cutting  and  criticism, 
especially  in  this  current  penod  of  fiscal  constraint. 

This  subcommittee  wishes  to  stress  the  crucial  role  for  science  and 
technology  in  pollution  abatement.  As  a  result  of  our  hearings  in 
1966,  which  I  have  already  referred  to,  we  specifically  identified  two 
categories  in  environmental  quality  and  waste^  management.  First, 
there  are  problems  of  gross  and  oovious  pollution  where  abatement 
technology  is  available  and  the  only  limitations  on  progress  are  the 
funds  ana  time  for  construction  of  control  facilities,  anaperhaps  the 
win  to  put  these  to  work.  This  category  includes,  for  example,  smoke 
and  fly  ash  in  the  air  and  the  treatment  of  sewage  before  release  into 
surface  waters.  Certain  regions  of  the  country  will  have  special 

{problems  which  demand  immediate  solution.  We  have  plenty  to  do  in 
hese  catch-up  abatement  actions  that  need  not  wait  for  fut+her 
R.  &  D.  These  steps  can  reverse  presently  increasing  trends  in  certain 
pollutants  and  therefore  lesA  by  this  method  to  immense  improvements. 
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Second,  some  other  important  pollution  problems  are  so  complex 
that  cause  and  affect  relationships  are  not  well  worked  out.  Abatement 
technology  may  be  costly  and  inefficient.  Since  our  control  efforts  can 
be  fully  occupied  on  the  gross  and  obvious  problems,  a  time  period  for 
research  is  available  to  deal  with  these  more  important  contaminants. 
Productive  science  and  engineering  in  the  next  few  years  can  give  us  a 
much  improved  control  capability.  Ingenious  abatement  methods  can 
lower  costs  and  ameliorate  the  change  of  habits  and  practices  whidi 
improved  environmental  quality  may  require. 

We  should  not,  need  not,  and  will  not  wait  upon  research  to  act  where 
we  recognize  the  problems  and  have  feasible  solutions.  On  the  other 
hand,  it  would  be  wasteful  of  time  and  resources  to  pursue  a  crash  pro- 
gram where  quality  deterioration  is  only  vaguely  established  or  where 
abatement  costs  probably  outweigh  benefits.  A  great  deal  of  hard  work 
is  necessary  to  replace,  therefore,  conjecture  an  anecdote  with  practi- 
cal control  procedures. 

Therefore,  the  current  hearings  are  focused  on  the  research  programs 
of  the  Federal  agencies  which  must  produce  an  expanded  basis  or  facts 
and  technical  options  to  make  our  pollution  laws  work.  We  believe  tiie 
testimony  will  show  that  it  is  shortsighted  indeed,  to  consider  goals  for 
restoring  and  maintaining  the  quality  of  the  environment  apart  f  rc«n 
the  supporting  research  and  development. 

From  our  past  hearings,  a  number  of  specific  conclusions  and  recom- 
mendations were  drawn.  I  would  like  to  quote  from  our  report,  **Envi- 
ronmental  Pollution — ^A  Challenffe  to  Science  and  Technology,"  a  few 
items  which  pertain  to  the  Federal  research  strategy : 

Federal  Qovemment  sdentiflc  actiyitles  are  not  yet  duiimeled  to  support  an- 
nounced goals  In  pollution  abatement.  There  Is  no  organization  or  coordinating 
group  capable  of  systems  analysis  and  broad  management  of  Federal  projects. 
Insufficient  funding  has  made  support  of  researdi  spotty  and  dispropintlonate 
among  problem  areas.  Agency  mlsslonji  may  iohibit  long  term  and  comprehenslTe 
ecological  studies.  "PoUutlon"  can  cover  an  enormous  variety  of  Federal  agency 
programs  ranging  from  water  resources  research  to  agricultural  coiglneerlng. 
Limitations  of  definition  wlU  be  necessary  for  effective  program  coordination. 

To  Improve  our  knowledge  of  what  we  are  about,  BdentUlc  activity  in  ecolpgy 
and  related  fields  should  be  immediately  expanded  to  provide—^ 

(a)  BaseUne  measurements  in  plant  and  animal  communities  and  the  environ- 
ment—cm  ecological  survey. 

( b )  Continued  monitoring  of  changes  in  the  biosphere. 

As  an  example,  I  would  interject  here  that  there  have  been  alarming 
stories  in  the  past  few  years  that  the  accumulation  of  carbon  dioxide  in 
the  atmosphere  from  fossil  fuel  combustion  might  cause  a  "greenhouse 
effect"  and  raise  the  temperature  of  the  earth.  Such  a  climate  change 
would  upset  the  world's  weather,  melt  icecaps,  and  so  fortih.  Last  sum* 
mer,  HEW  scientists  reported  that  the  mean  annual  world  temperature 
actually  was  falling.  The  reason  given  (Science  Vol.  156,  p.  X358) 
was  that  particles  in  the  atmosphere  were  increasing,  thereby  reflectin^g; 
more  simlight  and  decreasing  solar  radiation  readimg  the  ground.  This 
may  be  a  lesson  for  us  that  early  impressions  of  environmental  effects 
are  often  incomplete  and  that  pubbc  statements  should  be  tempered 
until  adequate  studies  are  completed. 

(c)  Abilities  to  predict  the  conseqnences  of  man-made  diangee. 

(d)  Early  detection  of  such  consequences. 

(e)  Knowledge  of  the  environmental  determinants  of  disease. 
EScological  surveys  and  research  should  be  centralized  as  to  management 

in  some  one  science-based  Federal  agency.  The  scientific  activity  diould  be 
performed   (whether  in  Government  laboratories  or  under  contract  by  local 
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imiTer^tieB  and  reeeardi  iiMiUtiitea)  in  geogxapbical  reglona  which  correspond 
fenerally  to  natural  environmental  boundaries. 

To  place  pollution  abatMnent  on  a  comparable  basis  with  other  national 
tedmology  programs,  systems  analysis  and  management  capability  should  be 
establiahed  within  the  Federal  Govemm^it  This  approach  should  be  used  along 
with  the  ''idanning,  programming,  budgeting*'  technique  to  organise  both  near  and 
long-term  Federal  research  and  operational  efl6rts  in  pollution  abatement 
lioze  attention  should  be  paid  to  interfaces  between  agency  missions  which 
make  the  management  of  enyironmental  problems  dlfficalt 

We  are  pleased  today  to  have  as  our  first  witness  Dr.  Donald  Homig, 
Director  of  the  Office  of  Science  and  Technology  in  the  Executive 
Office  of  the  President.  No  person  is  better  equipped  than  he  to  inform 
us  of  the  status  of  Federal  programs  and  to  illummate  the  very  difficult 
tasks  which  the  laws  have  given  to  the  technical  community.  Dr. 
Homig  is,  of  course,  a  person  very  well  known  to  this  particular  com- 
mittee. We  have  listened  to  him  in  the  past  and  always  have  learned  a 
great  deal  from  his  testimony,  and  it  is  an  association  which  we  treaa^ 
ure.  He  is  accompanied  by  his  Assistant  Director,  Dr.  Ivan  L.  Bennett, 
Jr. 

(The  biographies  of  Dra.  Homig  and  Bennett  follow :) 

Db.  Donald  F.  Hobniq 

Dr.  Donald  F.  Homig  was  bom  In  MUwaukee  on  March  17,  1020,  the  son  of 
CL  Arthur  Homig  and  the  former  Emma  Kimth.  In  1943  he  married  Lilll  Schwenk 
and  they  have  four  children :  Joanna,  Ellen,  Christopher  and  Leslie. 

Dr.  Homig  became  Special  Asrtstant  to  President  Johnson  for  Science  and  Tech- 
nology on  January  24,  1964.  He  was  simultaneously  named  by  the  President 
to  be  Chairman  of  the  Federal  Council  for  Science  and  Technology.  On  January 
27,  1904,  the  Senate  confirmed  the  President's  nomination  of  Dr.  Homig  as 
Director  of  the  Office  of  Science  and  Technology  tn  the  Ezecutive  Office  of  the 
Presddent.  Dr.  Homig  also  serres  as  the  Chairman  of  the  President's  Science 
Advisory  Committee. 

A  graduate  of  Havard  University,  where  he  received  his  B.  Sc.  degree  in  1940 
and  his  Ph.  D.  in  chemistry  three  yearn  later,  he  was  awarded  a  Guggenheim 
grant  and  a  Fulbrlght  scholarship  for  research  at  St.  John's  CoUege,  Oxford 
University^  England  in  1954-^S6^  and  in  1955  was  appointed  tlie  first  Boorice 
Overseas  lecturer  by  the  Faraday  Society  of  London. 

After  receiving  his  doctorate  at  Harvard,  Dr.  Homig  spent  a  year  as  a  Re* 
search  Associate  at  the  Woods  Hole  Oceanographic  Institution  in  Massachusetts. 
From  1944  to  1946  he  was  a  Group  Leader  at  the  Los  Alamos  Laboratory  in  New 
Mexico  and  in  the  latter  years  he  Joined  the  faculty  at  Brown  University  as 
assistant  professor.  Three  years  later  he  became  an  associate  profess<Mr  and 
IMreetor  of  the  Metcalf  Research  Laboratory.  He  was  promoted  to  the  rank  of 
Professor  in  1951  and  the  following  year  became  Associate  Dean  of  the  Graduate 
School.  Subsequently  he  was  Acting  D^n.  In  1957  he  joined  the  faculty  of 
Princeton  University  and  was  appointed  Chairman  of  the  Department  of  Chemis* 
try  in  1958.  Dr.  Homig  was  the  firet  Incumbent  of  the  Dcxiner  Chair  of  Science 
at  Princeton,  established  in  1958  by  the  Donner  Foundation,  Inc. 

Dr.  Homig  has  been  an  associate  editor  of  the  Journal  of  Chemical  Physics^ 
and  a  member  of  the  Editorial  Advisory  Boards  of  Spectrochimica  Acta  and  Jf  o« 
lecular  Phytica.  He  was  President,  from  1945  to  1947,  of  Radiation  Instruments 
Company,  and  served  as  Chairman  of  Project  Metcalf  of  the  Office  ot  Naval 
Research  in  1951-52.  Before  coming  to  Washington  in  1964.  he  was  a  member  of 
the  Advisory  Committee.  Office  of  Scientific  Research.  U.S.  Air  Force.  In  1959 
he  waa  app^ted  to  the  Space  Science  Board  of  the  National  Academy  ot  Sci- 
ences, on  which  he  served  until  Febraary  1964.  In  1960  President  Bisenhower 
appointed  Dr.  Homig  to  his  Science  Advisory  Committee,  and  he  was  reappointed 
by  President  Kennedy  in  1961.  In  late  1960  he  served  on  the  Kennedy  Task 
Force  on  Space  to  help  formulate  policy  in  this  field  for  the  new  administration. 

In  1962-63  Dr.  Homig  served  as  a  member  of  the  U.S.  Delejration  headed  by 
Dr.  Hugh  Dryden  which  negotiated  the  agreement  with  the  U.S.S.R.  for  co* 
operation  in  certain  fqwce  activities. 
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'  Dr.  Homig  was  ele<!ted  in  1954  to  a:  three  y#ar  term  on  the  Bxecniire  C6it^ 
mittee,  Division  of  Physical  and  Inorganic  Chemistry,  American  Chemical 
Society.  He  is  also  a  Fellow  of  the  America^  Phyid(>al  Society  (Mefenber,  Bxeca- 
tive  Committee,  Division  of  Chemical  Physles,  and  Chairman  1957-^)  *,  a  Fellow 
of  the  American  Academy  of  Arts  and  Sci^ees ;  a  FeUow  of  the  Faraday  Society, 
London,  and  of  the  Washington  Academy  of  Sciences  in  1967.  He  was  elected 
to  the  U.S.  National  Acadenmy  of  Sciences  in  1957,  and  in  1964  he  wasnamM  a 
member  of  the  Board  of  Overseers  of  Harvard  University.  He  was  elected  m 
Honorary  Member  of  the  Rumanian  Academy  of  Sciences  in  Fehrttary  1965.  Br. 
Homig  is  a  member  of  the  American  Philosophical  Society  (1967) ;  in  February 
1967  was  awarded  the  Engineering  Centennial  Award  by  PMC  Colleges,  Chester, 
Pennsylvania ;  and  was  the  recipient  of  the  1967  Charles  Lathrop  Parsons  Award 
of  the  American  Chemical  Society  on  November  80, 1967. 

Dr.  Homig  has  pablished  about  seventy  papers  in  the  Jo^^mal.  of  Ohemical 
Physics,  Journal  of  the  Optical  Society  of  America,  Journal  of  Physical  Chem- 
Uttry,  Review  of  Scientific  Instruments,  Physics  of  Fluids,  Molecular  Physics, 
Spectrochimica  Acta,  Discussions  of  the  Faraday  Society,  etc.  on  molecular  and 
crystal  stmctnre,  infrared  and  Baman  spectra,  shock  and  detonation  waves,  re- 
laxation phenomoia  and  fast  chemical  reactions  at  high  temperatures. 
.  Dr.  Hc^mig  has  been  awarded  honorary  degreei  by:  Temple  University  (LU> 
1964) ;  Yeshiva  University  of  New  York  (Doctor  of  Humane  Letters  1965;  tJnI- 
versity  of  Notre  Dame  (LLD  1965) ;  Rensselaer  Polytechnic  Institute  (Doctor  of 
Science  1965;  Universily  of  Maryland  (Doctor  of  Science  1966) ;  Bipon  College 
(Doctor  of  Science  1966) ;  Boston  College  (Doctor  of  Laws  1966) ;  PMC  Colleges 
(Doctor  of  Science  1967;  University  of  Wisconsin-Milwaukee  (Doctor  of  Science 
1967) ;  and  Worcester  Polytechnic  Institute  (Doctor  of  Engineering  1967). 


Dr.  Ivan  L.  Bbwnett,  Jr. 

Dr.  Ivan  L.  Bennett,  Jr.  was  bom  in  Waahlngton,  D.C.  on  Uardi  4*  19Q2,  In 
1944,  he  married  Martha  Rhodes  <rf  Atlanta,  Georgia ;  they  have  four  children : 
Susan,  Patd^  Katherlne,  and  Jeffrey. 

Dr.  Bennett  was  ncmiinated  by  President  Johnson  to  be  Deputy  Director  of  the 
Office  of  Science  and  Technology  in  the  Executive  Office  of  the  President  on  Juljr 
80, 1966  and  the  Senate  confirmed  the  nomination  on  Auinist  31, 1966. 

After  receiving  his  A.B.  degree  in  1948  and  his  M.D.  in  1946,  both  from  Emory 
tlnlverslty.  Dr.  Bennett  continued  his  postgraduate  and  residency  training  in 
internal  medicine  at  Shnory,  Johns  Hoj^ins,  and  Duke;  and  was  certified  as  li 
dlplomate  of  the  American  Board  of  Internal  Medicine  in  1954.  From  1947  to  19^, 
he  was  a  guest  investigator  at  the  Naval  Medical  Besearch  Institute  in  Bethesda. 

After  2  years  as  Assistant  Professor  of  Internal  Medicine  at  Yale  University. 
Dr.  Bennett  became  Associate  Professor  of  Medicine  at  Johns  Hopkins  In  1954 
and,  in  1957,  he  was  made  Professor  of  Medicine  and  Head  of  the  Division  of 
Biology  and  Oncology.  In  1958  he  became  Bnxley  Profe«5K)r  of  Patholoj^  and  Di- 
rector of  the  Diepartment  of  Pathology  at  Johns  Hopkins  Fnlverslty  School  of 
Medicine  and  Patholoigist-ln-CAilef  of  the  Johns  Hot^ns  Hospital. 

Dr.  Bennett  is  a  member  of  the  editbrial  board  of  the  Bulletin  of  the  Johns 
Eopkins  Hospital,  Bwperimental  and  Molecular  Pathlogy,  Laboratory  investiga- 
tion, and  Annual  Review  of  Medicine.  He  has  been  consultant  to  the  Surgeon  Gen- 
eral of  the  Army,  to  the  U.S.  Public  Health  Service  Communicable  Disease  Center, 
to, the  Office  of  Science  and  Technology,  the  Office  of  Ehnergency  Planning," and 
to  the  Secretary  of  Health,  Education,  and  Welfare.  He  was  a  member  of  the 
Commission  on  Epidemiological  Survey  of  the  Artned  Forces  Epidemiology 
Board  from  1957  to  1966  and  a  member  of  the  Pathology  Training  Committee 
of  the  National  Institutes  of  Health  in  196&-66.  He  has  also  served  as  Chairman 
of  the  Board  of  Scientific  Councillors  of  the  National  Institute  of  Dental  Re- 
search, Member  of  the  Program-Project  Committee  of  the  National  Institute 
for  Allergy  and  Infectious  Diseases,  CJhairman  of  the  Pathology  Test  Com- 
mittee of  the  National  Board  of  Medical  Examiners,  and  Member  of  ^e  Com- 
mittee on  Influenza  ReseardL 

He  is  a  member  of  the  Board  of  Scientific  Advisors  of  the  Armed  Forces  luBtl* 
tnte  of  Pathology,  the  National  Board  of  Medical  Examiners,  and  the  Executive 
Committee  of  the  Division  <tf  Medical  Sciences  of  the  National  Research  CounctL 

In  April,  1966  he  waa  appointed  by  Preaident  Johnson  to  the  Pxeaidenfs 
Science  Advisory  Committee. 
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Dr.  Benn^t  baa  irabliahed  aboat  120  sdentUlc  papers  and  la  tbe  editor  of  a 
textbook,  ^'PrineipleM  of  Internal  Medicine,'*  He  Ui  a  trustee  of  tbe  Emory  Uni- 
renitF  Medical  Alumni  Association  and  is  a  member  of  several  professional 
sodetieB  including  tbe  American  Society  for  OUnical  InvestigatoQ  and  tbe  Asso- 
ciation of  Am^can  Pbysldans. 

SIATEMEirr  OF  DR.  SOnTALB  F.  HORNIO,  DIBECTOE,  OFFICE  OF 
SCIENCE  AHD  TECHNOLOOT ;  ACCOMPANIED  BT  DB.  lYAN  L.  BEN- 
NETT, JHEL,  DEPXJTT  DISECTOB 

Dr.  HoRKio.  Mr.  Chairman  and  members  of  the  subcommittee.  It 
is  a  pleasure  for  me  to  respond  to  your  request  for  an  executive  branch 
view  of  how  Federal  science  resources  can  support  the  Nation's  goals 
of  improving  environmental  quality.  In  recent  years,  through  fegis- 
lation  and  new  programs,  a  major  new  impetus  has  been  given  to 
improving  the  environment  in  wmch  man  lives,  as  you  have  indicated, 
both  now  and  in  the  foreseeable  future. 

Now,  to  accomplish  these  ends  research  is  needed  in  an  extraordi- 
narily diverse  set  of  fields  ranging  from  fuels  and  combustion  tech- 
nology to  ecology,  to  epidemiological  studies  of  health  hazards,  to 
studies  of  atmospheric  circulation,  to  the  disposal  of  radioactive 
wastes,  and  so  on. 

The  principal  immediate  thrust  is  in  the  Federal  Water  Pollution 
Control  Adnunistration  of  the  Department  of  Interior,  the  National 
Center  for  Air  Pollution  Control,  the  National  Center  tor  Urban  and 
Industrial  Waste,  and  the  National  Environmental  Sciences  Center, 
all  in  the  Department  of  HEW,  but  major  activities  also  going  for- 
ward in  Agriculture,  in  the  Bureau  of  Mines,  the  Office  of  CoS  Re- 
search, and  various  other  bureaus  of  the  Department  of  Interior  j  in 
the  Atomic  Energy  Commission,  the  Environmental  Sciences  Services 
Administration  of  the  Department  of  Commerce,  the  National  Science 
Foundation  which  supports  fundamental  research,  and  in  the  near 
future  ,HXJD^  and  the  Department  of  Transportation  will  become 
increasingly  involved.  Now^  what  this  reflects  is  that  environmental 
confflderations  are  involved  in  practically  every  activity  of  our  society 
and  our  Government* 

Environmental  change,  of  course^  is  not  a  new  phenomenon  in  our 
civilization.  What  is  relatively  new  is  the  increasing  scale,  variety^  and 
speed  of  the  change  which  modem  technoloCT  generates.  The  ever- 
increasing  magnitude  of  the  problems  posed  by  air  pollution,  water 
pollution,  and  oisposal  of  solid  wastes  has  become  a  matter  of  national 
concern.  In  our  attempts  to  cope  with  today's  environmental  problems, 
we  have  releamed  what  the  ecologists  have  long  known — ^that  appar- 
ently isolated  changes  interact  in  unanticipated  ways  and  that  the 
eventual  restoration  of  environmental  quahty  will  depend  upon  the 
solution  of  a  series  of  interrelated  problems,  none  or  which  can  be 
understood  in  isolation  fropi  its  fellows.  We  have  also  learned  that 
though  problems  of  environmental  change  are  generated  by  tech- 
nology, their  solution  cannot  be  viewed  as  a  purely  scientific  or  tech- 
nological matter  for  there  are  important  social,  economic,  and  political 
;factors  to  be  weighed  in  deciding  what  actions  to  take. 
'  It  is  in  this  overall  context  that  I  w^l  address  myself  to  the  contri- 
butions which  Federal  science  programs  can  m^ke  to  improving  the 
environment. 


Digitized  by  VjOOQIC 


In  my  statement  on  January  7,  1966,  to  the  House  Committee  on 
Gtovemmwit  Operations,  Subcommittee  on  Research  and  Technical 
Programs^  I  suggested  a  series  of  questions  that  need  to  be  answered 
in  determining  the  allocation  of  resources  to  programs  involving  re- 
search and  development.  What  is  the  ma^tude  of  the  need  anono^ 
important  is  it  compared  with  other  needs?  What  ideas  are  available 
on  how  to  meet  the  need?  I  would  like  to  emphasize  that.  Can  the 
developments  be  applied  in  practice?  Is  society  ready  to  assimilate 
and  to  pay  for  these  results  ?  In  this  area  I  should  ada  another  aues- 
tion,  which  is :  What  efforts  are  being  undertaken  outside  the  Feaeral 
Grovemment,  for  instance  in  the  private  sector? 

These  questions  must  also  be  asked  about  research  and  development 
on  environmental  problems  before  deciding  on  the  amount  and  char- 
acter of  research  required  in  each  area  of  environmental  concern. 

It  is  not  enough  to  recognize  the  existence  of  a  problem  in  general 
terms.  Clearly,  we  know  that  the  Los  Angeles  area  is  beset  by  "smog'* 
and  that  most  of  our  major  streams  are  polluted  by  industrial  effluents. 
Only  by  detailed  analysis  of  these  general  statements,  however, 
can  we  determine  those  problems  which  can  be  solved  now  as  opposed 
to  those  where  the  answer  will  require  new  knowledge  and  new 
technology. 

As  an  illustration,  the  Department  of  Interior  has  been  deeply 
involved  during  the  past  year  in  bringing  together  information  in 
greater  detail  flian  ever  before  about  the  water  pollution  problem! 
Including  the  location  of  pollution  sources,  types  ana  characteristics'^oi 
pollution,  the  magnitude  of  the  problem  in  relation  to  population  and 
mdustrial  centers.  States,  river  basins  or  subbasins;  coastal  areas, 
major  lake  areas,  and  other  significant  geographic  characteristics. 
From  such  information  we  can  better  determine — 

what  we  can  do  now  with  existing  technology  to  gain  the 
greatest  results  with  available  resources.  This  is  the  burden  of 
our  action  program; 

what  we  can  do  with  developing  technology  but  which  has  to 
be  tested  before  acceptance  by  tne  public  to  meet  critical  or  future 
requirements.  This  represents  our  demonstration  program; 

what  we  are  not  yet  in  a  position  to  do.  This  will  provide  the 
basis  for  designing  our  research  and   development  program 
through  which  we  will  seek  the  knowledge  and  techniques  neces- 
sary to  accomplish  our  future  objectives. 
^  If  such  analyses  were  available  in  detail  we  could  answer  the  ques- 
tions posed  earlier  in  connection  with  determining  the  allocation  of 
resources  to  programs  of  research,  demonstration,  and  development 
in  the  general  area  of  environmental  quality.  We  can  determine 
whether  society  is  ready  to  assimilate — ^to  accept,  pay  for,  and  use — 
the  results  of  research. 

In  placing  such  emphasis  upoa  detailed  analysis  of  the  problems 
of  environmental  pollution  and  their  interaction,  I  do  not  mean  to 
imply  tlmt  w©  can  or  should  wait  until  our  imderstanding  is  complete 
before  undertuking  action.  Rather,  we  should  initiate  action  program^ 
on  the  basis  of  the  best  information  available,  while  continumg  to 
add  t^  our  knowledge  base  so  that  action  programs  can  be  improved 
continually  in  the  future. 
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With  these  matters  in  mind,  my  office  has  established,  imder  the 
Federal  Council  for  Science  and  Technology,  a  Committee  on  En- 
vironmental Quality  to  bring  together,  from  across  the  entire  Govern- 
ment, the  information  on  poficies,  programs,  and  plans  that  will  make 
it  possible  for  use  to  establish  our  future  activities  on  an  increasingly 
more  effective  base. 

This  action  is  along  the  lines  recommended  by  the  committee  report 
last  year.  It  follows  a  pattern  which  has  worked  well  in  other  areas. 
For  example,  the  FCST  established,  some  4  years  ago,  a  Committee 
on  Water  Resources  Research.  This  committee  has  recommended  a 
10-year  program  for  water  resources  research ;  it  appraises  new  and 
developing  needs  in  water  resources,  maintains  an  overview  of  the 
proCTams  m  all  agencies  of  Government,  and  suggests  periodic  revisions 
m  the  Federal  research  program. 

The  decision  to  organize  a  Committee  on  Environmental  Quality 
was  made  in  April  1967,  and  the  first  meeting  of  agency  representatives 
was  convened  on  June  14,  1967.  There  Tiave  been  11  subsequent 
meetings. 

^  Briefly,  this  committee  has  as  its  principal  assignment  the  considera- 
tion of  wnat  science  and  technology  can  contribute  to  the  vast  variety 
of  environmental  problems,  whether  the  various  programs  are  ade- 
(juate,  how  the  programs  relate  to  each  other  and  to  the  activities 
in  industry  and  the  universities,  and  what  more  is  needed.  The  group 
will  assess  current  efforts,  identify  needs  for  changes,  and  develop 
ways  to  implement  systematic  programs  in  the  area  of  environmental 
quality. 

We  have  established  a  cooperative  arrangement  with  the  National 
Acadenrjr  of  Sciences  and  the  National  Academy  of  Engineering.  On 
July  1, 1967,  the  chairman  discussed  the  objectives  of  the  FCST  Com- 
mittee in  a  meeting  with  the  Academv  Environmental  Studies  Board ; 
a  joint  meeting  was  held  October  19o7  to  coordinate  future  activities 
of  the  two  organizations,  and  arrangements  were  made  for  the  execu- 
tive secretary  of  the  Board  to  attend  committee  meetings  as  an 
observer,  when  it  was  appropriate. 

In  recent  years  there  nave  appeared  more  than  a  dozen  major  reports 
on  problems  of  pollution  and  environmental  quality  containing  lit- 
erally hundreds  of  major  and  minor  recommendations.  In  order  to 
gain  a  clear  picture  of  what  hjus  emerged  from  all  of  these  advisory 
groups,  the  committee  has  weighed  the  whole  collection  of  recommen- 
dations and  noted  areas  of  consensus,  instances  of  conflict^  and  some 
which  are  alreadv  being  implemented.  These  recommendations  can  be 
rouj^hly  classified  and  analyzed  into  a  number  of  areas :  (a)  Principle's, 

Solicies,  and  goals;  (b)  administrative  action,  organization,  and  coor- 
ination;  (c)  research,  development,  and  demonstration ;  (d)  monitor- 
ing and  surveillance;  (e)  information  and  education ;  (f)  compliance 
(standards  and  enforcement) ;  and  (g)  manpower  and  facilities. 

The  recommendations  are  being  given  very  careful  consideration, 
both  from  the  standpoint  of  suggestions  for  implementation  and  as 
contributing  factors  to  a  review  of  current  programs  and  an  assess- 
memt  of  neSs. 

Mr.  Daddario.  In  what  way  do  you  spell  out  instances  of  conflict? 
What  do  you  mean  by  that? 
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Dr.  HoRNiG.  I  do  not  think  there  is  much  overt  conflict  but  I  think 
there  is  considerable  divergence  among  a  number  of  the  reports  we 
have,  in  the  relative  degree  of  emphasis  on  varioiis  problems. 

Mr.  Daih>abio.  You  were  referring  only  to  conflicts  of  that  kind? 

Dr.  HoRiHG.  Yes.  I  am  referring  to  conflicts  in  the  assessment  of 
what  the  problems,  and  the  urgency  of  problems  are,  and  what  the 
nature  of  the  problems  is.  You  mentioned  one,  for  example,  in  the 
CO2  problem.  The  Tukey  committee,  for  example,  noted  that  at  the 
present  rate  of  burning  lossil  fuels  we  can  expeot  our  environmental 
carbon  dioxide  concentration  to  rise  by  26  percent  by  the  end  of  the 
century,  and  they  raised  very  serious  questions  as  to  what  the  effect 
of  that  increase  in  carbon  dioxide  concentration  would  be  since  it 
would  increase  the  absorption  of  solar  enerr^. 

Other  people  have  pointed  out  that  they  aid  not  adequately  take  into 
account  the  absorption  of  carbon  dioxide  by  rocks  as  opposed  to  the 
OHceans,  that  there  were  other  factors  which  mi^ht  go  in  the  other  direc- 
tion, such  as  the  increasing  concentration  of  dust,  ice  crystals,  and  so 
on,  in  the  atmosphere  which  would  obscure  solar  rstdiation,  and  that  we 
did  not  know  enough,  in  any  case,  about  the  circulation  pattern  in  the 
atmosphere  to  precDct  the  consequences.  So  that  this  is  one  question,  for 
instance,  which  needs  to  be  resolved  before  we  undertake  any  major 
programs.  No  one  has  any  intention  of  shutting  down  the  burning  of 
oil  and  coal  on  account  of  that  recommendation  yet. 

^  Mr.  Daih>ario.  I  thought  you  might  include  under  instances  of  con- 
flict the  problem  that  might  arise  from  the  number  of  agencies  in- 
volved and  the  obvious  conflict  in  bringing  them  all  together  and 
having  them  work  smoothly  in  a  coordinated  way  over  the  jurisdic- 
tional problems.  You  must  run  into  this  from  time  to  time. 

Dr.  HoRNio.  Well,  Mr.  Chairman,  this  does  pose  problems,  in  fact 
sometimes  very  difficult  ones.  Bj  and  larj^  I  think  it  is  a  sound  way 
to  do  business  because  the  fact  is  that  this  is  not  a  homogeneous  area. 
One  should  surely  group,  coordinate,  and  put  imder  common  leadership 
those  things  which  can  be  pulled  together  into  single  programs,  but  I 
would  not  think  it  would  make  any  sense,  for  example,  to  pull  together 
under  single  leadership  the  studies  on  human  health,  where  the  exper- 
tise and  Imowledge  is  m  the  Department  of  HEW  and  NIH,  ana  t^e 
problems  of  radioactive  waste  disposal,  which  are  also  potentially  big 
environmental  problems  as  we  build  a  big  nuclear  power  industry, 
where  the  expertise  resides  in  the  Atomic  Energy  Commission.  I  think 
it  is  quite  proper  that  the  central  focus  on  these  very  divergent  areas 
be  separated,  and  the  focus  established  where  we  have  the  essential 
competence  and  interest  in  the  Government.  I  think  what  is  important, 
however,  is  to  maintain  a  good  general  overview  of  these  very  diverse 
activities. 

Doing  this  for  the  President  is  the  job  of  my  office.  The  rather  elabo- 
rate committee  structure  I  am  describing  is  now  we  are  trying  to  see 
what  the  entirety  consists  of.  As  the  work  of  the  committee  progresses 
I  may  have  firmer  views  with  regard  to  your  question,  because,  as  I 
said,  this  area  spreads  over  so  very  many  things.  What  you  call  environ- 
mental quality  for  one  purpose  may  lie  connected  with  weather  fore- 
casting on  the  other.  It  is  not  dear  at  the  moment  what  the  best 
eventual  division  of  effort  will  be. 

Mr.  Daddabio.  Mr.  Fulton. 
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Mr.  Fulton.  Off  the  record. 
(Discussion  off  the  record.) 
Mr.  Daddario.  Mr.  Bell. 

Mr.  Bell.  Mr.  Chairman,  while  you  were  talking  with  the  learned 
doctor  I  thought  I  might  a^  him  this  question.  He  was  talking  some- 
what about  the  administrative  problems,  and  the  central  focus  and 
conflicts  which  micht  arise.  I  would  infer  from  what  he  said  that  he 
would  a^^ree,  would  he  not,  that  when  States  have  an  interest  or  a  par- 
ticular desire,  such  as  the  area  of  Los  Angeles  in  California,  to  increase 
and  to  better  their  pollution  battle  a  little  bit  beyond  what  the  Federal 
GoYemment  wants,  you  would  favor  that,  would  you  not,  at  least  hav- 
ing the  leeway  to  do  so?  There  was  an  amendment  which  some  of  us 
know  about  called  the  Dingell  amendment. 

Mr.  Daddario.  I  would  say  that  that  is  a  leading  question,  but  you 
may  answer  it,  Doctor. 

Dr.  HoRNiG.  I  would  like  to  see  us  maintain  the  highest  possible 
standards  of  quality  everywhere,  not  to  have  the  lowest  common 
denominator. 

Mr.  Fulton.  Could  you jgo  a  little  further  on  that  point!  The  ques- 
tion is  whether  the  standards  are  hi^  and  being  generalized,  or 
whether  should  we  take  them  on  an  instance-by-instance  basis?  What 
do  you  think  ?  Should  we  be  practical,  do  it  that  way,  or  leave  our  high 
standards  nationaUy? 

Dr.  HoRNio.  I  think  that  question  involves  a  lot  of  very  complicated 
problems  because  when  one  talks  of  imiform  standank,  oertamly  the 
circumstances  differ  very  widely  from  one  area  to  another.  On  the 
other  hand,  if  one  has  a  widely  fragmented  set  of  standards,  we  fedl 
to  make  use,  for  instance,  of  the  totSl  national  market  as  an  incentive 
to  produce  abatement  devices.  I  think  this  is  a  questicm  which  requires 
very  careful  consideration. 

Mr.  Daddabio.  Mr.  Bell. 

Mr.  Bell.  I  think  you  recognize  there  are  many  differences  in  States, 
such  as  the  way  the  smog,  or  whatever  the  pollutant  is,  affects  an  area. 
It  seems  to  me  we  shomd  have  the  right  to  upmde,  to  increase,  to 
make  better  our  poUution  battle  beyond  what  the  Federal  Government 
wants. 

Mr.  Fulton.  Will  you  yield  to  met 

Mr.  Bell.  Yes. 

Mr.  Fulton.  I  think  I  disagree  with  you  both  because  possibly  it 
should  be  on  a  physical  basis  of  {>olluti<m  basins  or  environments, 
more  or  less  uninea.  rather  than  either  Federal  or  State.  What  do 
you  think  as  to  that? 

Mr.  Daddabio.  I  can  see  no  particular  disagre^nent  with  what  you 
have  just  said  and  what  Dr.  Homig  has  been  tellinj^  us. 

As  I  imderstand  the  statement,  he  does  believe  tne  country  is  vast 
and  that  there  are  so  many  differences  which  exist.  We  have  to  recog- 
nize that  you  may  need  to  establish  different  criteria  in  different  places 
for  certain  purposes. 

IMb*.  Fulton.  I  am  talking  as  to  standards.  Maybe  you  mifi;ht  have 
to  have  three  or  four  States  together  in  a  basin  concept  rather  than 
to  do  it  State  by  State. 

Mr.  Daim)ario.  I  would  think  that  that  would  be  implicit  in  what 
has  been  said.  You  should  comment  on  that,  however,  Dr.  Homig. 
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Dr.  HoRNiG.  I  would  say  that  surely  political  boundaries  are  not 
the  natural  boundaries  for  pollution  problems. 

Mr.  Fulton.  That  is  my  point. 

Mr.  Daim>abio.  Dr.  Homiff,  in  the  instances  of  conflict — ^and  we 
need  not  get  into  it  too  deep^— during  the  course  of  our  hearings  it 
was  spelled  out  tJiat  in  the  area  of  pollution  there  was  an  opportunity 
offered  to  our  whole  free  enterprise  system  to  involve  itself.  Through 
the  development  of  competitive  demands,  goods  would  be  produced 
which  would  be  made  available  to  the  market  There  would  be  a 
stimulus  through  our  profit  system  which  would  help  to  bring  the 
problem  together  once  we  were  able  to  develop  necessary  techniques. 

In  the  area  of  patents,  these  agencies  which  you  talk  about  all 
take  a  different  point  of  view  even  tJiough  there  is  a  Government 
patent  policy  which  does  involve,  as  it  shoiiid,  and  allow,  as  it  should, 
a  certain  amount  of  discretion  to  the  head  of  each  agency.  But  the  De- 
partment of  Interior,  as  an  example,  is  extremely  rigid  in  this  regard. 
Vou  see  here  the  possibility  that  one  agency  may  not  allow  the  free 
consumer  system  to  operate  as  well  as  other  agencies.  This  could  be  a 
serious  area  of  conflict. 

Dr.  HoRNio.  As  you  well  know,  Mr.  Chairman,  the  question  not  only 
in  this  area  but  generally  of  how  we  should  handle  patents  derived 
from  Federal  investments  in  research  and  development,  has  been  & 
long  and  controversial  one.  At  present  it  is  pulled  together  by  Presi- 
dent Kennedy's  [>atent  policy  of  1963.  Now,  there  is  a  general  prin- 
ciple which  I  think  isj  by  and  large,  observed  by  tlae  agencies.  Just  what 
is  dc«ie,  I  might  say,  is  affected  by  a  wide  variety  of  specific  legislation 
affecting  the  agencies  one  at  a  time,  which  in  part  directs  them  to  have 
different  policies.  So  it  has  been  very  difficult  to  produce  uniformity. 

At  anjr  rate,  where  public  money  has  been  invested  in  producing  a 
commercial  product,  and  this  applies  to  much  of  this  area,  in  general 
the  patent  rights  are  not  left  with  the  performer,  under  the  present 
policy.  There  has  be^i  some  discussion  as  to  whether  in  these  cases 
where  the  Federal  Government  assumes  the  principal  rights,  whether 
in  order  to  obtain  commercial  development  exclusive  licenses  might 
be  issued,  but  at  the  moment  there  is  no  policy  in  this  regard. 

Mr.  Daddario.  My  question  then  comes  down  to  this :  Do  you  see  this 
as  falling  within  your  phrase  here  of  "instances  of  conflict"  ? 

Dr.  IRrnio.  Oh,  yes.  I  think  that  in  this  general  area  of  the  dis- 
position of  Government  patents  it  surely  was  an  instance  of  conflict, 
both  among  our  agencies  and  within  the  Congress  and  the  public. 

Mr.  Daim>aeio.  I  understand  that  is  so.  I  was  trying  to  focus  upon 
how  it  might  affect  the  subject  we  are  talking  about  because  the  record 
does  appear  to  be  clear.  We  are  seeking  ways  and  means  to  get  more 
involvement  here.  It  is,  th^efore,  incumbent  on  us  to  look  at  those 
conflicts  which  might  in  fact  deter  and  prevent  t^e  wider  involvement 
of  industry  in  tJie  solution  of  this  particulsu:  problem. 

Dr.  HoRNiG.  Yes.  I  would  like  to  add  that  I  consider  this  a  central 
problem,  since  I  think,  and  I  believe  vou  do,  that  much  of  the  research, 
and  particularly  technological  development,  ought  to  be  carried  out 
by  industry.  There  is  a  major  question  of  how  we  provide  suitable  in- 
centives in  the  private  area  to  carry  this  out,  and  the  patent  policy  is 
surely  involved  deeply  in  this  question  of  incentives.  There  is  by  no 
means  agreement  on  what  kind  of  incentives  are  proper  to  both  stimu- 
late industry  and  protect  the  public  interest. 
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Mr.  Daim>ario.  We  need  not  go  into  this  further  at  the  moment,  Dr. 
Homig.  We  can  look  at  other  ways  of  stimulating  activit^r.  I  brought 
it  up  only  as  one  instance. 

Mr.  Fulton? 

Mr.  Fui-TON.  Have  you  given  any  thought  to  my  recommendation 
to  have  compacts  witnin  a  particular  pollution  or  drainage  basin  f 
Had  you  ever  thought  of  compacts  by  States  or  regions,  as  we  do  on 
a  Great  Lakes  compact  or  compacts  for  bridges?  So  far  the  discus- 
sion has  been  either  the  Federal  Government  might  try  to  nm  it  all, 
or  a  State  by  State  basis,  which  to  me  is  inadequate. 

Could  we  set  up  some  sort  of  regional  commission  that  could  handle 
these  problems  that  run  across  State  lines  ?  Is  this  feasible  ? 

Dr.  HoRNiG.  I  think  the  question  of  what  the  best  relations  are  be- 
tween the  States,  the  Federal  Government  and  the  commimitieiB  is 
going  to  take  a  lot  of  discussion. 

I  would  not  like  to  propose  a  simple  solution.  We  have  regional  air- 
sheds now.  We  have,  for  various  purposes,  evolved  regional  and  basin- 
wide  commissions. 

Mr.  Fulton.  May  I  ffive  you  an  example  ? 

Dr.  HoKNio.  I  think  the  problem  is  to  bring  in  local  interests  and 
still  to  make  available,  if  you  like,  the  laree  scale  resources  and  inputs 
of  the  Federal  Government  into  these  enorts. 

Mr,  Fulton.  We  in  Pittsburgh  are  in  a  tristate  area,  western  Penn- 
sylvania, eastern  Ohio,  and  northern  We^  Virginia.  State  and  local 
handling  is  inadequate. 

For  example,  I  drove  to  Indianapolis  not  too  long  ago.  We  started 
at  Clevelana  with  quite  a  heavy  jsmog  and  it  was  clear  at  Pittsburgh, 
where  we  have  smoke  control.  From  Cleveland,  Toledo,  through  Gary, 
Chicago,  clear  up  to  Indianapolis,  there  was  a  complete  smoke  pall. 
To  talk  about  doing  it  by  States  or  cities  in  that  area  is  not  feasible 
to  me.  What  do  we  do  about  such  a  great  problem? 

Mr.  Daddario.  Dr.  Homig,  I  would  like  you  to  answer  that  ques- 
tion; but  taking  into  consideration  that  you  are  to  attend  a  Cabinet 
meeting  this  morning,  would  you  let  me  Know  when  you  must  leave? 
At  thatpoint.  Dr.  Bennett  may  take  over  for  you. 

Dr.  Hx>RNio.  I  will  be  grateful  if  you  will  allow  him  to  continue 
for  me.  The  matter  raised  by  Congressman  Fulton  is  precisely  what 
is  involved  in  rerional  airsheds.  Pollution  does  not  know  political 
boundaries.  One  has  to  look  at  the  natural  complexes  of  polluting 
sources. 

Mr.  FiTLTON.  Would  you  have  a  method  set  up  within  Government 
to  handle  pollution  sheds  or  basins? 

Dr.  HoRNiG.  This  is  provided  to  some  extent  in  the  Clean  Air  Act, 
as  you  know.  This  is  still  an  evolving  relationship. 

Sir.  Fulton.  That  is  what  I  am  gettmg  at. 

That  is  all,  thank  you. 

Mr.  Daddario.  Will  you  continue  as  long  as  you  can?  We  will  try 
not  to  break  in  with  further  questions  imtil  you  have  to  leave. 

Dr.  HoRNio.  I  have  described  the  Committee  on  Environmental 
Quality  under  the  Governmental  Council  on  Environmental  Quality. 
In  order  to  deal  with  a  wide  variety  of  problems,  three  subcommittees 
were  established  to  consider  programs  m  their  respective  areas :  (a) 
Subcommittee  on  Research,  Development,  and  Demonstration;  (b) 
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Subcommittee  on  Monitoriixg,  SurveiUance,  and  Compliance ;  and  ([e) 
Subcommittee  on  Information,  Education,  Manpower,  and  Fiacilities. 

The  development  of  recommendations  involving  principles,  policies, 
goals,  administrative  action,  organization,  and  coordination  was  re- 
served as  a  full  committee  function. 

As  a  general  conmient,  it  is  obvious  that  the  entire  area  of  pollution 
cannot  be  covered  in  a  single  study.  Although  initial  broad  summaries 
of  the  status  of  profframs  can  be  develops,  the  selection  of  specific 
study  priorities  and  approaches  within  each  of  the  subcommittees 
has  be^  deliberately  left  flexible,  because  of  the  competence  of  the 
membership  to  judge  where  their  efforts  can  be  placed  most  pro- 
ductiveJy. 

The  Subcommittee  on  Research,  Development,  and  Demonstration 
is  undertaking  a  review  of  ongoing  programs  to  determine  their  nature, 
extent,  and  balance,  and  to  assess  relative  priorities.  It  is  concerned 
with  (1)  effects  of  pollution,  (2)  transportation,  distribution,  and 
de^adation  of  pollutants,  (3)  measurement  and  instrumentation, 
(4)  exposure  to  and  sources  of  pollution,  (5)  research  on  social^  eco- 
nomic, and  le^  aspects  of  pollution  management,  and  (6)  techniques 
of  pollution  abatement. 

This  all  sounds  veir  academic  but  within  it  are  the  kinds  of  ques- 
tions we  have  asked  this  morning. 

The  monitoring  and  surveillance  subpanel  is  presently  assembling 
information  from  the  agencies  on  (1)  the  nature,  scope,  and  purpose 
of  their  programs,  (2)  the  organization  to  accomplish  these  ends, 
and  (3)  estimated  cost  and  man-year  requirements  of  present  and 
planned  programs. 

The  Subcommittee  on  Information,  Education,  and  Manpower  is 
reviewing  current  Federal  programs  of  education  oearing  on  environ- 
mental quality.  A  jointly  nnanced  interagency  analysis  of  national 
manpower  needs  for  these  purposes  is  bein^  arranged. 

Many  people  hiave  recognized  that  in  mis  whole  area  we  are  short 
in  people  who  have  any  experience  or  expertise  in  pollution  problems. 

This  study  should  lead  to  the  development  of  a  methodology  for 
estimating  manpower  and  education  needs  based  upon  tasks  to  be 
performed.  Information  programs  also  will  be  a  focus  of  suboom- 
mittee  endeavor. 

Ad  hoc  groups  have  been  formed  to  consider  two  additional  prob- 
lems. The  first  of  these  is  a  task  force  concerned  with  noise.  Noise  is 
a  kind  of  pollution  problem  which  we  have  just  be^un  nationally  to 
I)ay  any  attention  to.  This  panel  has  received  a  bnefing  by  the  Na- 
tional Academy  of  Sciences  Secretariat  of  the  NAS-NRC  Committee 
on  Hearing,  Bioacoustics,  and  Mechanics  and  is  now  reviewing  Fed- 
eral programs  concerned  with  noise  in  the  environment. 

I  might  add  there  are  not  many.  However,  exhaustive  consideration 
is  being  given  to  the  aircraft  noise  problem  specifically  by  a  committee 
chaired  by  tlie  Department  of  Transportation.  My  own  Office  has  de- 
voted considerable  effort  to  the  problem  of  aircraft  noise  in  the  vicinity 
of  airports,  but  with  the  formation  of  the  new  Department  of  Trans- 
portation^ we  have  turned  this  responsibility  over  to  Secretary  Boyd. 

My  Office  had  also  been,  as  you  know,  concerned  in  the  past  year 
with  the  problem  of  sonic  boom  as  a  particular  problem  in  aircraft 
noise  and  environmental  perturbation,  and  that  also  is  now  the  re- 
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sponsibility  of  Secretary  Boyd,  although  we  are  still  maintaining  a 
general  overview. 

Mr.  Daddabio.  The  responsibility  remains  with  you  to  see  that  this 
works  out? 

Dr.  HoBKiG.  Our  general  responsibility  to  advise  and  assist  the 
President  on  all  major  problems  and  programs  with  which  he  is  con- 
cemaed.  But  the  prmcipal  responsibility  will  now  be  in  Secretary 
Bovd^s  hands. 

6oing  back  to  the  committee,  the  second  special^  group  is  a  panel 
on  systematics  and  taxonomy,  llie  increasing  attention  bemg  ^ven  to 
the  ecological  effects  of  man's  activities  calls  for  additional  scientists 
capable  of  identifying  the  multiplicity  of  biological  constituents  of 
an  eco^rstem  as  a  prerequisite  to  assessing  changes.  This  group  will 
study  tne  demands  of  existing  future  programs  for  systematics  and 
taxonomy. 

The  kmd  of  problem  with  which  you  are  well  acouainted  is  the  kind 
that  is  generated  by  the  large-scale  use  of  pesticiaes,  which  we  need 
to  do  for  agricultural  purposes,  but  which  we  know  to  change  the 
overall  biological  Imlanoe,  but  in  fact  in  many  cases  we  do  not  know 
what  the  longrun  effects  of  changing  that  biological  balance  in  nature 
m^be. 

Kegular  contact  is  bein^;  maintained  with  the  National  Committee 
for  the  International  Biological  Program  since  much  of  that  commit- 
tee's planning  is  depend^it  upon  systematics. 

Currently^  the  committee  is  preparing  for  its  use  a  series  of  situation 
papers  deaung  with  specific  pollution-related  topics.  These  papers 
will  be  used  as  a  basis  for  establishing  priorities  for  further  committee 
actions. 

I  would  emphasize  that  the  Committee  on  Environmental  Quality 
is  an  interagency  group  whose  main  role  is  one  of  technical  coordina- 
ti<m.  We  hope  it  can  develop  policy  and  program  recommendations  as 
well;  but  it  should  be  dear  that  some  problems  cannot  be  tackled 
effectively  through  an  interagency  committee.  Experience  has  shown 
that  such  problems  as  the  selection  of  a  lead  agencv  or  the  establish- 
m^it  of  a  new  activity  are  very  difficult  for  an  FCST  committee. 

The  establishment  of  the  group  has  precipitated  an  interesting  and 
significant  reaoticm. 

On  the  mistaken  assumption  both  within  and  outside  Government 
that  the  FCST  committee  is  a  focal  point  for  all  environmental- 
quality  related  activities,  inquiries  have  come  in  from  public  and 
private  organizations,  calling  attention  to  problems,  both  old  and  new, 
tiiat  extend  far  b^ond  the  committee's  charter. 

Mr.  Daddabio.  Ihr.  Homig,  if  it  is  not  a  focal  point,  where  is  the 
focal  point  ?  If  there  is  not  one,  wlqr  should  we  not  have  one  ? 

Dr.  HoRNio.  It  is  the  best  f  oc^  point  we  have.  As  I  mentioned,  many 
of  the  problems  get  wav  outside  of  the  area  of  science  and  technology 
and  research  and  development.  It  is  not  the  focal  point  of  all  action 
programs.  The  focal  pomt  for  the  waterpoUution  program  is  the 
Water  Pollution  Control  Administration.  Tne  focal  point  for  air  pol- 
lution problems  is  HEW. 

As  1  said,  our  role  is  to  maintain  a  general  overview  for  the 
President. 

90-064 — 68 2  ^  . 
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Mr.  Daddario.  But  since  all  of  these  in  some  ways  are  connected,  you 
really  cannot  separate  them.  In  some  way  they  do  meld  in  one  with  the 
other.  Doesn't  tnere  need  to  be,  even  though  the  operational  responsi- 
bility may  be  in  these  agencies  as  you  have  spelled  out,  a  way  to  fi^re 
out  now  they  are  interrelated?  Doesn't  there  need  to  be  a  focal  pomtf 
They  cannot  operate  in  isolation  one  from  the  other. 

Dr.  HoRNio.  Within  the  general  area  of  my  responsibilities  this  is 
exactly  what  this  committee  and  my  Office  is  trying  to  provide.  I  am 
simply  saying  that  there  are  a  lot  of  problems  that  go  beycmd  the 
scientific  and  the  technical  and  the  related  ones. 

Mr.  Fulton.  Even  political. 

Dr.  HoRNio.  Many  of  the  problems  are  political.  I  think  any  focus 
that  does  not  include  the  Congress  would  not  make  sense. 

Mr.  Chairman,  may  I  be  excused  and  allow  Dr.  Bennett  to  continue! 

Mr.  Daddario.  Yes,  Dr.  Homig.  We  would  like  to  send  some  ques- 
tions to  you,  or  perhaps  arrange  for  you  to  come  back. 

Dr.  HoRNiG.  I  would  be  very  happy,  if  cmestions  developed,  to  come 
back  and  talk  further  with  the  committee.  I  am  very  sorry  to  have  this 
discussion  cut  off  because  I  hoped  to  have  a  chance  to  talk  further  with 
you. 

Mr.  Daddario.  We  regret  you  are  leaving. 

Dr.  HoRNiG.  The  President  has  called  a  Cabinet  meeting  as  you 
know,  and  I  am  not  quite  sure  what  the  subject  is. 

Mr.  Daddario.  You  better  ffo  and  find  out  what  it  is  about.  Mr.  Ful- 
ton would  like  tospeed  you  on  with  a  comment. 

Mr.  Fin/roN.  We  hope  that  this  talk  of  economy  will  not  give  the 
impression  that  Congress  does  not  back  very  strongly  adequate  r^ 
search  and  development  in  many  fields,  including  pollution.  That  is 
the  first  point.  Second,  on  the  diairman's  statement.  Senator  Murphy^ 
of  California,  and  Senator  Bo^s,  of  Delaware;  Mr.  Bell,  of  Cali- 
fornia; and  all  the  members  of  this  subcommittee  have  certainly  con- 
tributed to  the  l^islaticm  for  cleaner  air  and  cleaner  water  in  this 
Congress.  This  cuts  across  party  lines. 

Dr.  HoRNio.  Mr.  Congressman,  I  am  pleased  to  hear  these  words,  and 
I  hope  you  speak  for  the  majority. 

Mj.  Daddario.  Dr.  Homig,  I  would  amend  Mr.  Fulton's  remarks  by 
listing  all  Members  of  Congress. 

Dr.  Bennett,  would  you  take  up  where  Dr.  Homig  has  left  off, 
please? 

Dr.  Be^tnett.  This  situation  has  necessitated  increased  effort  by 
the  staff  of  OST  and,  in  addition,  the  President's  Science  Advisory 
Committee  plans  to  establish  a  continuing  Panel  on  the  Environment. 
This  will  provide  a  mechanism  for  utilizing  the  talent  and  interests  of 
persons  and  groups  outside  the  Federal  Government  for  penetrating 
analysis  and  objective  criticism  and  suggestion. 

Mr.  Daddario.  When  you  say  an  increased  effort,  do  you  include  an 
increased  staff?  Will  you  add  people  particularly  qualified  in  this 
field? 

Dr.  Bennett.  This  has  involved  the  taking  on  of  additional  staff, 
although  not  into  positions  that  were  necessarily  created  specifically 
for  that  purpose.  For  example.  Dr.  Donald  King  who  is  here  with 
us  this  morning  has  been  devoting  almost  all  of  his  efforts  to  this  field 
since  he  came  with  the  Office  early  last  year. 
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Mr.  DADDABia  We  will  submit  some  further  questions  on  that  par- 
ticular subiect,  because  I  think  it  is  important  that  it  be  spelled  out 
just  how  this  activity  is  being  performed  and  what  your  capability 
IS  manpowerwise  to  do  it  You  may  continue. 

Dr.  Benkett.  The  Panel  will  have  as  its  charter  a  mandate  to 
maintain  an  overview  of  environmental  problems  and  the  steps  being 
taken  to  solve  them;  to  survey  the  direction  and  emphasis  of  current 
I»*q^rams  and  assess  their  relative  priorities;  to  identify  problems 
receiving  inadequate  attention ;  and  to  keep  the  President  aavised  on 
progress  and  opportunities.  The  Panel's  scope  of  interest  and  respon- 
sibility will  include  pollution  of  air,  water,  soil,  and  the  biota;  the 
total  earth  environment ;  and  resource  conservation  and  exploitation. 

As  the  members  of  this  subcommittee  so  well  know,  the  problems 
of  environmental  pollution  are  no  respecters  of  national  boundaries. 
They  are  worldwide.  The  recent  report  of  the  D^artment  of  Com- 
merce Panel  on  Electrically  Powered  Vehicles,  for  example,  empha- 
sized the  need  and  the  opportimity  for  international  cooperative  pro- 
grams on  pollution  abatement. 

In  this  connection  OST  has  taken  the  lead  in  assisting  the  State 
Department  with  plans  for  a  Europe^wide  meeting  of  environmental 
scientists  next  year  to  develop  realistic  collaborative  programs  in  this 
area.  This  endeavor  will  emphasize  technological  advances  in  much  the 
same  fashion  that  the  international  biological  program  will  stress 
basic  scientific  research. 

Earlier,  we  made  reference  to  the  enormity  and  complexity  of  the 
problems  of  environmental  change.  It  is  predicted  that  our  capability 
to  produce  electric  power  will  triple  by  1980,  reaching  492  billion 
kilowatts  with  an  output  of  2.8  trillion  kilowatt-hours.  By  1976^  it  is 
expected  that  105  billion  gallons  of  gasoline  will  power  the  130  million 
venicles  on  our  highways. 

It  is  this  sheer  size  and  complexity  that  has  led  to  the  frequent 
suggestion  that  the  use  of  systems  analysis  would  help  to  clarify  the 
problems  we  are  facing  an^  joint  the  way  to  eflFective  solutions.  Such 
methods  can  be  useful  at  various  levels  in  the  hierarchjr  of  problems. 
For  example,  the  disposal  of  solid  wastes  for  a  conmiunity,  the  abate* 
ment  of  pollution  of  a  single  stream,  or  the  multiple  problems  of  man- 
agement of  an  entire  river  basin  or  airshed.  OST  has  recently  under- 
tSken  to  clarify  the  benefits  and  limitations  of  this  approach. 

We  are  in  the  j>rocess  of  bringing  together  several  of  the  Nation's 
foremost  authorities  in  the  physical  and  social  sciences  who  are  in- 
terested in  the  environment  and  understand  the  problems  and  tech- 
niques of  managing  larg^e,  interrelated  regional  systems. 

We  look  forwarato  this  effort  as  a  means  of  moving  the  day  closer 
when  we  can  more  effectively  use  our  vast  capabilities  to  gather, 
store,  and  use  data;  to  bring  uiis  capability  to  bear  in  helping  to  de- 
velop more  and  improved  altematives  to  complex  multivanable  prob- 
lems from  which  we  can  select  appropriate  responses  to  our  growing 
environmental  concerns. 

We  cannot  delay  action,  of  course,  until  we  are  able  to  lay  down  a 
massive,  global  strategy.  We  can,^  however,  undertake  action  pro- 
grams in  the  realization  that  their  implications  may  be  far  reaching, 
and  be  prepared  to  modify  and  imj^rove  them  as  our  basic  under- 
standing and  analytical  capabilities  improve. 
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Finally,  Mr.  Chairman,  I  would  like  to  address  myself  to  the  very 
difficult  matter  of  the  development  of  criteria  and  standards  applicable 
to  regulation. 

As  we  have  ventured  into  a  more  exact  approach  to  these  problems, 
we  have  come  to  realize  the  profound  need  for  better  physiological 
and  toxicological  data  on  the  long-range  eflFects  of  low  doses  of  pollu- 
tants on  man  and  other  components  of  the  environment.  We  have 
had  forcibly  brought  home  to  us  the  fact  that  even  the  acute  effects  of 
most  pollutants  are  so  poorly  characterized  that  criteria  of  health 
alone  cannot  be  utilized  m  many  cases  to  set  precise  limits  and  that  a 
combination  of  the  best  available  information,  the  best  available 
opinion,  a  knowledge  of  what  is  technically  possible  and  an  under- 
standing of  the  economic  and  social  implications  of  regulatory  actions 
are  all  required  before  action  can  be  taken. 

Mr.  Daddario.  Dr.  Bennett,  recently  Dr.  Lawrence  E.  HinMe  of 
Cornell  University  Medical  College  stated  at  a  recent  program  in  Con- 
gressman Ryan's  oistrict : 

At  the  present  time  I  believe  that  there  is  no  really  clear  cut  eyidence  that 
pollutants,  other  than  microbial  agents,  at  the  levels  at  whidi  th^y  occur 
ordinarily  in  the  air  or  water  in  the  U.S.,  are  responsible  for  any  signiflcant 
amount  of  disease  in  our  population 

He  goes  on  to  say : 

We  have  every  reason  to  believe  that  sooner  or  later  some  of  these  substances, 
alone  or  in  combinations,  may  have  proftmndly  bad  effects  upon  the  health  of 
our  population. 

And  finally  he  says : 

At  the  present  time  we  have  no  good  laboratory  or  experimental  methods  for 
detecting  the  pollutants  in  our  environment  that  may  be  the  most  important 
causes  of  future  m  health. 

What  are  we  doing  to  imravel  this  medical  quandary  as  ezpresed 
in  these  tjrpical  statements  from  the  profesdon!  What  do  they  add 
to  in  present  Federal  policy  ?  How  can  we  avoid  vague  fears  of  un- 
scrupulous alarmists,  and  hasty  ineffident  action — ^in  the  absence  of 
facts? 

Dr.  Bbnnett.  That  is  a  rather  all-encompassing  question.  I  would 
like  to  say  first- 

Mr.  Daih>ario.  It  is  all  encompaying  but  at  the  same  time  when  we 
be^  to  discuss  the  question  of^criteria  and  healthy  and  we  put  it  in 
such  vague  terms — we  slide  all  around  the  problem — the  fact  remains 
that  thc^  are  conflicts.  Because  the  question  of  health  is  so  important, 
we  should  come  to  some  definite  imderstanding  as  to  what  the  dangers 
to  our  health  might  be.  Until  we  do,  it  seems  to  me  to  be  quite  difficult 
for  us  to  develop  the  importance  in  comparison  with  other  needs. 
Is  society  ready  to  assimilate  and  pay?  How  can  we  come  to  answers 
to  these  q^uestions  unless  the  people  really  know  whether  or  not  there 
is  somethmg  to  one  side  of  this  conflict  or  another?  Do  the  pollutants 
in  the  air  really  affect  our  health  or  don't  they?  Some  people  say 
that  the  tendency  could  lead  to  an  irreversible  problem  that  once 
reached  we  coula  not  possible  overcome  r^rdless  of  what  we  did. 
If  that  is  so,  shouldn't  we  be  putting  our  efforts  to  it  more  than  just 
assume,  as  we  have  now,  that  we  shomd  operate  on  vague  generalities  ? 

Dr.  Bennett,  Mr.  Daddario,  let  me  say  this:  The  problem  is  not 
that  we  lack  evidence  that  some  of  these  pollutants  a£tect  health.  We 
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are  lacking  evidence  that  they  actually  cause  disease.  There  is  abundant 
evidenoe  ^at  individuals  already  suffering  from  chronic  disease  have 
aggravated  symptoms.  There  is  abundant  evidence  that  pollutants  cut 
down  on  performance  of  otherwise  healthy  individuals.  There  is 
abundant  evidence  that  they  are  harmful  to  certain  plants.  On  the 
other  hand,  the  area  in  which  we  are  almost  totally  lacking  in  knowl- 
edge is  what  the  effect  will  be  of  exposure  to  relatively  low  concen- 
trations of  materials  over  a  period  of  10, 20,  or  30  years. 

At  the  present  time  we  nave  literally  no  way  to  extrapolate  this. 
It  is  quite  clear  that  if  we  are  ever  to  have  this  information  we  must 
set  up  a  mechanism  for  making  these  observations  prospjectively.  In 
the  meantime,  lacking  thege  observations  and  this  information,  we  have 
to  use  criteria  other  than  severe  damage  to  health  in  trying  to  pick  a 
number  to  set  a  standard.  There  are  many  other  reasons  lor  setting 
criteria.  Eye  irritation  is  perhaps  a  minor  matter  of  health  but  it  cer- 
tainly is  a  major  annoyance.  We  do  have  very  good  knowledge  about 
certain  of  the  effects  of  these  pollutants  on  plants  and  physical  struc- 
tures. Therefore,  since  we  lack  quantitative  health  evidence,  one  can 
only  3ay  that  our  knowledge  base  should  be  expanded  by  setting  up 
programs  to  get  this  information.  At  the  present  time,  as  I  am  sure 
will  be  brought  out  later  on  in  these  hearings,  the  responsible  people 
in  HEW  are  setting  up  such  long-term  programs. 

Mr.  Bell.  Doctor,  you  spoke  on  page  10  of  your  prepared  statement 
about  systems  analysis  being  used  m  mis  effort.  Are  you  talking  about 
the  systems  type  of  analysis  that  certain  corporate  enterprises  are  in- 
volved in  ?  Is  tnis  the  type  of  thing  you  are  speaking  of  ? 

Dr.  Bennett.  Yes,  sir. 

Mr.  Bell.  CJomputer  effort. 

Dr.  Bennett.  It  is  the  type  of  activity  that  hajs  characterized  several 
sectors  of  industry  up  until  now. 

Mr.  Bell.  As  you  know  many  of  our  governmental  agencies  make 
certain  contracts  with  private  industry  today.  Are  you  sugge^ing 
that  maybe  we  change  that  and  allow  the  systems  type  of  analysis  to 
be  worked  on  in  many  instances  by  private  organizations! 

Dr.  Bennett.  I  am  unaware  oi  the  obstructions  to  which  you  refer. 

Mr.  Bell.  There  is  some  objection  to  many  of  our  Government  agen- 
cies making  Federal  contracts  in  this  field  with  private  corpora- 
tions because  it  may  ^ive  them  a  competitive  advantage  for  later 
work.  I  am  wondering  if  you  would  be  in  favor  of  this. 

There  is  also  the  question  of  support  service  contracts  in  view  of  the 
recent  rulings. 

Mr.  Daiwabio.  If  you  have  some  problems  with  that,  we  could  have 
Mr*  Bell  supply  the  question  to  you.  Tou  could  supply  the  answer  for 
the  record. 

Dr.  Bennett.  Yes,  sir. 

Mr.  FuLTOir.  If  the  gentleman  will  yield,  mv  point  is  that  when  we 
are  going  into  research,  development,  and  effectuating  programs  to 
clean  up  the  air,  the  water,  and  the  environment,  we  must  watch  that 
we  are  not  trying  to  change  the  commercial  lines  favoring  one  group 
over  anothen  On  page  10  of  your  statement  there  is  an  inference  to 
me  that  you  are  saying  that  electrical-powered  vehicles  are  better  than 
oil-  or  gasoline-powered' vehicles.  From  my  point  of  view,  it  is  no  part 
of  the  jurisdiction  of  the  Government  to  decide  that  either  gasoline-, 
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oil-powered  vehicles,  or  electrical  vehiclejs  are  better.  For  example,  if 
the  Government  wishes  to  work  with  a  particular  industry  on  develop- 
ing whether  the  pollutants  must  be  removed  from  the  fuel  in  the  firet 
placej  during  the  burning,  or  in  the  exhaust  or  stack  gases,  that  is  a 
question  within  the  industry. 

I  am  afraid  that  the  Government  goes  beyond  itsprerogatives  when 
it  tries  to  determine  the  direction  of  industries.  Tnat  to  me  and  my 
party  should  be  a  matter  of  private  enterprise  and  of  public  acceptance 
and  consumer  demand.  The  Government  should  not  tr^  to  say  to  a 
group  of  industries,  you  are  not  as  good  as  the  others.  Tiieref ore,  you 
must  change  or  give  up  your  particular  industry  in  the  United  Stages. 
When  this  happens,  I  think  the  Government  is  going  too  far.  I  agree 
with  Dr.  Santayana,  the  Spanish  philosopher,  formerly  of  Harvard 
and  now  deceased,  when  he  said  one^  of  the  things  about  the  U.S. 
Government  is  that  the  Government  is  always  trying  to  reform  the 
people  and  the  people  are  always  trying  to  reform  the  Gk)vemment, 
and  luckily  neitner  gets  very  far  with  Uie  other.  If  we  are  going  to 
have  a  change,  we  must  be  careful  that  we  are  operating  within  the 
lines  that  are  set  up  by  free  enterprise,  freedom  of  cnoioe,  and  consumer 
demand.  I  think  tnat  is  one  of  tne  great  strengths  of  the  U.S.  system. 
We  have  this  direction  and  judgments  made  by  tens  of  millions.  We 
do  not  have  just  one  decision  by  the  Federal  Government  Would  you 
comment  on  that? 

Dr.  Bennett.  With  specific  reference  to  what  is  on  page  10  of  the 
testimony,  where  we  referred  to  the  report  of  the  Department  of 
Commerce  Panel  on  Electrically  Powered  v  chicles,  in  a  sense,  that  is  a 
misnomer  for  that  Panel.  I  believe  in  these  hearings  later  the  de- 
liberations of  that  Panel  will  be  described,  and  they  actually  con- 
sidered the  possibilities  for  electrically  powered  vehicles  and  found 
that  present  technology  is  not  favorable  for  this.  A  great  deal  of  their 
report  deals  with  possible  improvements  in  the  internal  combustion 
engine.  One  of  their  points  is  that  air  pollution  from  internal  com- 
bustion engines^  is  a  problem  that  is  increasing  at  a  more  rapid  rate 
in  other  countries  than  in  the  United  States.  For  instance,  in  Japan 
and  Western  Europe,  the  increa^  in  the  number  of  vehicles  since  the 
war  is  such  that  they  are  experiencing  a  more  rapid  nute  of  increase 
in  pollutants  than  we  are  in  the  Uhited  States. 

Mr.  Fulton.  That  is  no  reason  the  Government  should  adopt  birth 
control  programs  for  ^-powered  vehicles. 

Mr.  Daddario.  Dr.  Bennett,  I  think  Mr.  Fulton's  statement  stands 
as  a  statement  of  philosoi>hy  and  principle  of  his  own. 

Mr.  Fulton.  I  wonder  if  you  agree  with  it 

Mr.  Daddario.  I  think  you  have  gone  as  far  as  you  need  to  answer  it. 

Dr.  Bennett.  I  would  like  to  remove  any  implication,  if  I  may,  that 
the  Office  of  Science  and  Technology  favors  electrically  powered  ve- 
hicles. I  think  there  will  be  testimony  concerning  the  Commerce  report 
later  in  the  hearings. 

Mr.  Fulton.  Thank  you. 

Mr.  Daddario.  I  would  like  to  make  the  observation  there  is  no  inter- 
ference which  prevents  industry  from  performing  research  activities  of 
its  own  in  this  area.  In  most  or  the  industries,  which  have  an  interest, 
there  is  research. 

Dr.  Bennett.  That  is  true. 
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Mr.  Daodario.  Is  there  a  question,  Mr.  Ryan  ? 

Mr.  Ryan.  I  was  simply  going  to  state  for  the  record  that  I  am  sure  on 
this  committee  that  there  is  basic  disa^eement,  certainly  on  my  part, 
with  Mr.  Fulton's  stated  philosophy.  I  would  hope  that  the  witness 
does  not  agree  with  Mr.  Fulton's  statement.  I  do  not  think  we  need  to 
go  into  it  further  this  morning  except  to  make  that  clear.  I  think  the 
Government  has  a  clear  responsibility  in  this  area  and  the  Government 
^ould  set  standards  for  pollutants.  It  is  up  to  the  industry  to  comply 
or  not  to  comply,  whereas  it  is  up  to  the  Government  to  show  industry 
how  to  comply. 

Mr.  Daddario.  I  think  Mr.  Ryan's  statement,  as  Mr.  Fulton's,  ought 
to  stand  on  the  record  as  their  own  particular  statements.  I  do  not  oe- 
lieve  that  you  as  the  witness.  Dr.  Bennett,  need  to  qualify  your  remarks 
to  either  of  them. 

Mr.  Fulton.  But  should  he  ? 

Mr.  Daddario.  May  I  ask  you  to  proceed  ? 

Dr.  Bennett.  Perhaps  the  latter  part  of  the  statement  will  clarify 
the  matter  somewhat. 

Decisions  concerning  sulfur  oxide  emissions  exemplify  this  problem. 
Although  the  health  effects  of  concentrations  found  in  most  localities 
are  debatable,  the  irritation  and  annoyance  are  reasonably  clear.  Ob- 
servations concerning  the  effects  made  under  controlled  circumstances 
in  the  laboratory  may  or  may  not  be  applicable  under  more  complicated 
conditions  when  it  is  admixed  with  other  atmospheric  contaminants  in 
the  presence  of  smog,  for  example.  Yet  the  standards  adopted  may  have 
far-reaching  effects  upon  energy  policy  and  can  affect  a  wide  range  of 
industries  quite  differently. 

In  some  cases  changing  to  fuel  of  low  sulfur  content  may  suffice.  But 
since  not  enough  low  sulfur  fuel  is  available  in  many  regions,  effective 
means  of  gettmg  rid  of  the  sulfur  economically  will  be  needed — and 
that  is  a  technical  problem.  Whether  it  shoula  be  removed  from  the 
fueL  in  the  first  place,  or  removed  later  during  burning  or  from  the 
stacK  gases,  will  depend  on  the  processes  developed.  Moreover,  the  best 
process  will  not  be  tlie  Statne  in  every  circumstance.  The  problem  ap- 
pears to  be  the  selection  of  the  best  and  most  efficient  process  in  any 
given  situation. 

The  Federal  Goveriunent,  through  HEW  and  the  Bureau  of  Mines, 
is  financing  research  on  these  problems  and  a  great  deal  is  being  done 
SB  well  in  industry  Inboratones  with  their  own  funds.  The  develop- 
ment of  adequate  incentives  to  private  effort  will  clearly  have  to  be  a 
key  part  of  our  program  and  in  the  end  the  cooperation  of  everyone 
concerned  will  be  necessary  for  success. 

Mr.  Daddahio,  Thank  you,  Dr.  Bennett, 

Mr.  Roush? 

Jlr.  RousiL  I  have  no  questions,  Mr.  Chairman. 

Mr.  Daddario,  Mr»  Bell  ? 

Mr.  Bell,  Yes,  Mr.  Cluiirman, 

You  mentioned,  Doctor,  in  Dr.  Homig's  statement  relative  to  the 
trans|}ortation  intil^lern  tlmt  you  still  m^e  an  effort  to  study  in  the 
area  of  noise  abatement  ?  Is  that  correct? 

Dr*  Bennett.  While  the  Office  of  Science  and  Technology  took  the 
lead  in  the  ori^nal  study  of  the  problem  of  noise  from  jet  airplanes, 
that  responsibility  has  now  been  transferred  to  the  Secretary  of  Trans- 
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portation,  and  there  is  a  SDecial  committee  giving  continuing  attention 
to  that  specific  problem  or  noise  chaired  by  the  Department  of  Trans- 
portation. 

Mr.  Bell.  I  believe,  as  Dr.  Homig  answered  Mr.  Daddario's  ques- 
tion, the  committee  is  still  active  in  a  5udy  of  this.  Isn't  that  the  answer 
hefi:ave? 

Dr.  Bennett.  A  member  of  our  staff  sits  in  on  the  meetings  of  this 
committee,  and  its  is  part  of  Dr.  Homi^'s  responsibility  to  keep  abreast 
of  that  activity  and  to  advise  the  President  if  and  when  the  necessity 
arises. 

Mr.  DiU>DABio.  The  operational  activity  is  shifted,  but  the  supervi- 
sory control  remains  with  OST. 

Mr.  Bell.  I  was  wondering  if  it  would  be  appropriate  for  me  to  ask 
questions  relative  to  that  matter. 

Dr.  Bennett.  It  might  clarify  things  if  I  pointed  out  that  the 
original  study  was  begun  before  there  was  a  Department  or  Trans- 
portation. 

Mr.  Dia>DARio.  OST  at  the  present  time  just  has  the  responsibility 
of  reporting  to  the  President  as  to  what  activity  is  taking  place  in 
the  Department  of  Transportation  on  this  particular  subject. 

Dr.  Bennett.  That  is  correct,  plus  adding  our  own  comments  and 
recommendations. 

Mr.  Bell.  I  see. 

Mr.  Chairman,  would  it  be  appropriate  for  me  to  ask  a  couple  of 
questions  relative  to  this? 

Mr.  Daddario.  You  certainly  may,  Mr.  Bell. 

Mr.  Bell.  TTie  International  Airport  of  Los  Angeles  is  partially  in 
my  district.  This  is  quite  a  problem  in  noise  abatement.  Can  you  in- 
form me  as  to  any  new  development  in  this  area?  As  I  understand  it, 
the  power  that  an  airplane  has  is  really  its  lif  eblood,  and  every  attempt 
to  control  noise  from  a  plane  results  in  curbing  power  to  some  extent. 
Is  this  fi:enerally  a  true  statement? 

Dr.  Bennett.  In  general  this  is  the  trade-off  that  one  is  faced  with. 

Mr.  Bell.  What  is  the  direction  in  which  you  see  the  Department 
of  Transportation  going?  Is  it  the  direction  of  cutting  the  power  to 
cut  the  noise,  increasing  the  power  and  bringing  the  uplift  higher  and 
quicker,  or  a  higher  level  at  a  quicker  rate,  thus  causing  less  noise  ? 

Dr.  Bennett.  I  can  answer  only  in  a  very  general  way,  but  I  will 
be  very  glad  to  supply  more  specific  information.  Whatever  is  done 
will  involve  very  long-term  pi'ocmins.  The  best  answer  at  the  present 
time,  we  believe,  would  be  to  relocate  airports,  but  this  is  exceedingly 
difficult  in  terms  of  finding  the  proper  territory  to  do  it.  It  is  a  long- 
range  thing.  Even  if  it  were  possible,  which  it  is^  to  design  engines 
that  make  Sightly  less  noise  but  produce  essentially  the  same  amount 
of  power,  one  is  laced  with  the  economic  problem  of  the  replacement 
of  all  of  the  engines  now  in  use,  and  it  would  probably  be  as  long  as  a 
decade  before  that  would  be  economically  leasible.  So  that  in  the 
short  term  it  appears  to  be  a  problem  for  which  there  is  no  good 
answer. 

In  the  long  term  there  are  some  possible  answers,  but  whether  they 
will  be  feasiSle  is  not  simply  a  question  of  science  and  technology. 

Mr.  Bell.  On  chan^ng  tne  airport  suggestion  because  of  the  super- 
sonic planes,  isn't  thw  an  implication  that  Howard  Hughes  has  the 
right  idea  of  establishing  an  airport  in  Nevada  for  Los  Angeles  t 
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Dr.  BBKNETtT.  So  far  as  the  supersomo  plane  is  concerned  i^  will 
create  no  more  disturbance  than  oar  present  transports  when  it  comes 
m  and  leaves  the  airport  because  at  that  time  it  will  be  traveling  at 
sobsonic  speeds. 

Mr.  YxruroN.  If  the  gentleman  will  yield,  I  have  the  Greater  Pitts- 
burgh Airport  in  my  mstrict  so  we  have  the  same  problem. 

I  nave  made  reoonmiendcutkms  that  nobody,  but  nobody  will  adopt. 
I  believe  the  runways  of  planes  should  be  put  underground,  and 
seeoncDv 

Mr.  Daddario.  Will  you  send  that  down  to  the  Secretan^  ? 

Mr.  FimroK.  I  was  in  Navy  Air  in  World  War  II  and  I  know  that 
the  runways  are  used  for  taxiing  and  for  revving  up  the  engines. 
Why  idnt  that  done  underground?  Hien,  when  you  come  out,  you  are 
on  an  inclined  slope  and  u^  €md  out  you  go. 

The  second  pomt  is  this:  I  w^it  out  and  saw  the  atomic  cannon 
fired.  I  was  amazed  to  hear  that  pine  forests  and  young  pine  trees  are 
the  best  absorption  of  sound  in  any  kind  of  energy  waves  which  go 
down  and  come  up.  Why  don't  we  have  the  airports  planted  like  a 
Christmas  tree  reservation.  Trees  could  be  planted  on  the  side  of  th^ 
runways  to  absorb  the  sound.  Smaller  trees  could  be  planted  near 
ih»  runways  so  that  if  th/b  plane  runs  off  there  is  no  dama^  and 
bigger  trees  outside.  The  trouble  is  when  I  use  some  imagmation 
(everybody  snickers  and  laughs  a  little  bit,  but  the  alternative  to  moving 
the  airport  out  of  Los  Angeles  is  to  cut  the  sound  and  reduce  the 
runway  traffic  What  do  you  say  to  that? 

Dr.  Benkbtt.  I  do  not  disagree.  I  would  simply  say  again 

Mr.  FnvtGHi  You  do  not  disagree? 

Dr.  BsTNATT.  I  do  not  disagree. 

Mr.  Fui/TON.  I  welcome  you  to  the  society. 

Dr«  BBNKiTFr.  But  I  would  say  again  that  while  these  are  partly 
matters  of  science  and  technology,  the  prime  difficulty  is  that  eco< 
nomic,  social,  and  political  factors  create  obstacles  to  the  implemen-^ 
tation  of  such  ideas.  That  is  i^Uv  all  I  ^n  saying. 

Mr.  Daddabio.  Which  seriously  is  a  real  problem  in  this  w^le 
particular  area. 

Dr.  Bbnnbtt.  It  is,  yes. 

Mr.  Daodabio.  Mr.  Btown.     - 

Mr.  Bbown.  I  have  no  questions. 

Mr.  Daim>abio.  Mr.  Mosher  ? 

Mr.  MosHER.  Can  we  ^t  back  briefly,  Mr.  Chairman,  to  Dr.  Hornig's 
comment  on  page  9,  which  you  have  already  discussed.  The  implies^ 
tkm  was  that  there  are  problems  both  old  and  new  that  extend  far 
beyond  the  charter  of  the  Committee  on  Environmental  Quality.  Is 
there  an  impMcati<m  that  there  needs  to  be  created  some  organ  with 
a  greater  diarter,  some  agency  or  group  or  committee  with  a  larger 
charter?  Or  is  the  only  organization  available  with  a  larger  chaiier 
probabl}[  with  Congress-itself  ?  Are  tiiese  the  problems  that  Dr.  Homig 
IS  refemng  to  b^re  which  only  the  Congress  can  deal  with?  If  that 
is  the  case,  is  the  Committee  on  Environmental  Quality  preparing 
pto^cem  suggestions  for  the  Congress?  Can  we  ultimately  expect 
specific  reeommtindations  from  this  committee  in  these  larger  areas 
beyond  the  scope  of  any  present  interagency  authority  ?  For  instance, 
the  Congress  created  feirly  recently  the  Presidential  Commission  on 
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Marine  Sciences  land  Engineering,  and  really  put  tm  that  CoimnieB|on 
the  job  of  very  fundamental  recommendations  to  Con^esa  which 
we  will  be  getting  toward  the  end  of  this  year  in  the  Commission's 
report. 

Can  we  expect  that  type  of  report  ultimately  from  this  Committee 
on  Environmental  Quality? 

Dr.  Bennett.  Let  me  say  I  am  quite  sure  the  deliberations  and 
analyses  of  this  interagency  committee  will  result  in  the  identification 
of  problem  areas  that  will  eventually  be  brought  to  Congress  for  ac-^ 
tion.  However,  at  the  present  time,  we  do  not  feel  a  need  for  another 
study  group.  This  area  has  been  studied  by  many,  many  groups  and 
the  initial  problem  was  to  take  the  existing  recommendaticms,  to  c<Mn- 
pare  them  with  what  is  going  on,  and  to  see  what  additional  authority 
might  be  needed  and  where  aaditional  research  might  be  needed. 
The  authority  already  exists  for  the  Ofiice  of  Science  and  Technology 
to  be  the  focus  for  these  activities. 

You  will  recall  that  the  Presideoat's  Science  Advisory  Committee 
had  a  panel  a  few  years  ago  that  published  a  report,  one  of  those 
which  described  the  problems  of  restoring  quality  to  the  environment^ 
but  that  panel  then  went  out  of  existence.  The  recognition  of  the  fact 
this  is  a  continuing  problem  has  led  now  to  the  decision  to  reestablish 
this  panel  on  a  continuing  basis  and  not  as  an  ad  hoc  group  that 
makes  recommendations  and  then  disbands.  Thu&  there  will  be  an 
arm  into  the  agencies  through  the  Federal  Council  Committee),  there 
will  be  an  arm  to  the  outside  public,  to  the  private  sector,,  through 
the  activities  of  this  PSAC  panel  and,  as  I  nave  alreadv  indicated 
this  has  necessitated  an  increased  ^ort  in  the  Office  of  Science  and 
Technology  devoted  to  this  broad  area  of  environmental  tiuality.  So 
that  we  feel  the  authority  exists  and  the  creation  of  this  CommiMee 
of  the  Federal  Council  for  Science  and  Technology  reallv  triggered 
these  other  actions  which  are  not  surprising.  I  think  there-  was  a 
realization  that  something  of  this  sort  was  n^ed^  but  the  committee 
is  what  finally  made  things  begin  to  move. 

Mr.  MosHER.  Mr.  Chairman,  can  we  assume  there  will  be  a  continu- 
ing and  active  liaison  between  this  subcommittee  and  its  staff  and  tha 
Committee  on  Environmental  Quality  ? 

It  seems  to  me  there  is  a  need  for  probabljr  more  communication 
than  there  has  been  in  the  past  between  this  committee  and  the 
Congress. 

Mr.  Daddario.  Mr.  Mosher,  there  has  been.  Since  we  had  our  last 
hearings  on  the  subject,  we  have  continued  such  a  relationdiip  and  it 
certainly  is  our  intention  that  we  will  continue  it.  I  think  the  question 
you  ask  is  a  very  good  one  as  to  what  recommendations  we  might 
expect  from  the  activities  that  are  going  on  under  the  aegis  of  OST* 
And  I,  too,  think  a  corollary  to  that  would  be  recommendations  to 
be  made  as  to  how  mechanians  can  be  developed  within  the  executive 
branch  so  interagency  problems  can  be  adjusted. 

I  offhand  would  aisagree  with  Dr.  Homig  where  he  said  in  answer 
to  one  of  my  questions  that  the  proliferation  of  activities  going  on  in 
all  of  these  agencies  is  the  way  in  which  to  do  it.  I  would  think  it  ought 
to  be  more  concentrated ;  perhaps  not  in  one  agency  but  certainly  not 
spread  aroimd  as  much  as  it  presently  is. 
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I  think  the  jurisdicticmal  problems  which  exist  with  congressional 
committees  and  one  thing  and  another  must  prevent  us  from  homing  in 
on  the  issues  as  they  develop.  I  do  think,  Mr.  Mosher,  that  the  question 
you  ask  leads  us  to  seriously  keep  involved  in  this  over  a  period  of 
time  until  we  can  see  these  tnings  brought  to  a  better  understanding. 

Mr.  Ryan.  Let  me  raise  a  question  which  was  alluded  to  by  Dr. 
Homig  and  which  you  have  discussed. 

The  public  is  more  and  more  conscious  of  questions  affecting  the 
environment;  first  water  and  then  air  and  now  noise.  This  has  become 
foremost  in  our  thinking  on  questions  of  environmental  pollution.  I 
would  wonder  what  role  the  Chfice  of  Science  and  Technology  played, 
if  any,  in  the  decision  to  proceed  with  the  SST,  whether  or  not  the 
question  of  sonic  boom  was  studied  by  the  Office  of  Science  and  Tech- 
nology as  it  related  to  the  development  of  the  SST,  and  whether  that 
was  presented  and  really  taken  into  consideration. 

You  spoke  of  the  fact  that  as  an  SST  comes  into  an  airport,  it  will 
be  traveling  at  subsonic  speed,  therefore  the  noise  problem  might  not 
be  any  greater  than  the  present  jet  traffic.  However,  it  has  been  sug- 
gested by  some  that  the  sonic  boom  problem  is  such  that  the  SST  will 
not  be  able  to  fly  overland  either  in  the  United  States  or  Europe.  If 
this  is  so,  was  this  factor  taken  into  consideration? 

Where  does  the  Office  really  affect  the  decisionmaking  process  in 
the  Federal  Government?  Let's  use  the  SST  as  an  example. 

Dr.  Benniett.  Mr.  Ryan,  I  would  be  very  glad  to  supply  the  answer 
to  that  but  I  really  am  unable  to  give  a  response  off  the  top  of  my 
head.  I  will  be  glad  to  see  to  it  that  you  receive  an  answer  to  your 
question.  The  sonic  boom  study  was  begun  before  I  became  associ- 
ated with  the  Office.  It  had  been  almost  completed.  The  responsibility 
has  been  transferred  to  the  Departmeont  of  Transportation,  but  I  can 

St  that  information  for  you  and  I  will  be  glad  to  make  it  a  part  of 
e  record. 

Mr.  Daddabio.  Do  you  include  in  that,  Mr.  Ryan,  the  physiological 
and  psychological  effects  on  man? 

Mr.  KTAK.  lesjl  do. 

Mr.  Daddario.  Would  you  include  that? 

Dr.  Bennstt.  Yes,  indeed. 

(The  information  may  be  found  in  the  answer  to  question  19 
appearing  on  page  37.) 

Mr.  Ryan.  That  raises  the  broader  question — ^maybe  you  have  some 
comment  on  itr— what  should  the  role  of  the  Office  of  Science  and 
Technology  be  in  the  decisionmaking  process,  whether  it  is  construct- 
ing SST's  or  undertaking  some  other  major  problem  ? 

Mr.  Daddario.  Can  you  supply  that  for  the  record  ? 

Mr.  Ryan.  Unless  you  feel  you  can  comment  cm  it  now. 

Dr.  Bennktt.  I  can  comment  on  that 

Our  role  is  to  obtain  the  scientific  and  technological  information 
that  enters  into  decisions  of  this  type  and  to  make  appropriate  recom- 
mendations. We  are  but  one  input  mto  the  decisionmaking  apparatus 
and  while  we  are  free  to  express  our  opinion,  and  do  so,  there  are 
many  others,  both  within  ana  without  the  Oovemment,  who  are  also 
free  to  express  their  opinions. 

Mr.  Ryan.  I  think  that  may  be  the  problem.  I  think  that  is  some- 
thing this  conmiittee  should  really  look  at  as  we  go  along. 
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Mr.  Daddabio.  Of  couree,  we  cannot  impose  on  them  the  policy- 
making  responsibilities  which  are  those  of  the  Executive,  who  acts 
on  the  recommendatioiiB  given  by  the  Committee,  or  perhaps  the 
responsibility  of  the  Congress. 

Mr.  Etax.  I  am  not  suggesting  that.  I  am  suggesting  there  should 
be  a  greater  ability  to  flx^us  responsibility  than  there  ia 

Mr.  Daddario.  Yes;  I  understand.  I  just  wanted,  to  be  sure  we  were 
not  abrogating  some  of  our  own  responsibilities  in  this  area. 

Mr.  Ryan.  No  ;  I  would  never  argue  that  we  should, 

Mr.  Daddario.  Mr.  Lukens? 

Mr.  LxTKBNS.  No  questions. 

Mr.  Daddario.  Mr.  Winn? 

Mr.  Winn.  Thank  you,  no  quest  icms. 

Mr.  Daddaoto.  Mr.  Fulton? 

Mr.  Fulton.  One  of  the  questions  Mr.  Ryan  brought  up,  I  think, 
should  be  explored  a  little  further.  Should  there  be  some  sort  of  a  rela- 
tionship between  the  Office  of  Science  and  Technology  with  a  group 
sudi  as  the  National  Space  Council?  Should  you  have  that  kind  of 
a  setup,  using  that  simply  as  a  form  ? 

Dr.  Bennett.  I  would  say  I  see  no  need  for  any  additional  focus 
for  this  area  within  the  Executive  Office  structure. 

Mr.  Fulton.  So  your  Office  would  be  a  channel  of  information  as 
the  chairman  has  mentioned.  The  policy  is  set  by  members  of  the 
Cabinet  and  members  in  the  particular  field  with  a  science  and  manage- 
ment capability  through  a  separate  council.  That  would  be  my  sug- 
gestion. I  hope  you  consider  it^ 

That  is  all. 

Mr.  Daddario.  J)t.  Bennett,  I  appreciate  yV)ur  coming  here  today 
both  to  assist  Dr.  Homig  and  actii^?  as  you  have  as  a  pinch-hittet  for 
him.  You  have  been  extremely  helpful. 

We  have  a  number  questions  which  I  hope  we  may  submit  for  the 
record  and  Which  we  will  get  to  you  as  quickly  as  possible*  Our  staff 
will  be  in  touch  with  you  on  tha^t.   - 

Dr.  Bennett.  Will  that  list  of  questions  include  the  formulatioft  of 
that  posed  by  Mr.  Ryan  ?  ' 

Mr.  Daim>ario.  We  will  put  toother  both  Mr.  Bell's  ctuestions  and 
Mr.  Ryan's  questions  and  they  will  be  submitted  as  theirs  to  you. 

Mr.  Fulton.  Could  I  congratulate  you  and  Dt.  Homig  on  the  excel- 
lent statement,  and  congratulate  you  also  cm  your  wisdom  and  your 
imagination. 

Mr.  DADDARia  Mr.  Fulton  is  happy  you  haVe  joined  him  iA  a  sort 
of  committee  of  two. 

Questions  Submitted  to  Dr.  Donald  F.  Hornig,  Director,  Office  of 
Science  and  Technology. 

Question  1.  In  your  testimony  yon  in^icnted  that  the  roJ-e  of  OST  is  to  **m«iM- 
tain  d  general  overview  for  the  PresidenV^  regardin)g  environm^tal  quality.  You 
ind/ioated  also  that  the  main  role  of  the  Committee  on^  Mnpironmentai'Qualihf  ^ 
"one  of  technical  coordination"  and  thot  the  fQcal  point  for  water  pollution 
problems  is  the  Department  of  Interior  and  for  air  pollution  the  Department 
of  Bealth,  Education,  and  Welfare.  In  his  testimony,  Dr.  Bu(;kley  indicated  thai 
the  Committed 8  survey  of  u^hat  Fed^^al  agetuAes  ate  doing  in  the  poUuHon  flelS 
was  to  make  a  soUd  base  of  infommtion  for  any  ^eriou*  Jndffmenttooneemin^ 
overlap,  what  areas  are,  not  covered,  and  whether  tfie  right  prop'oms  and  piroh- 
lems  are  being  attacked. 
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SpeHfioally,  lohat  ia  the  role  of  OBT  in  ihie  regardf  What  can  it  do  V  it  find* 
mimeceesary  overlap,  thai  areat  are  not  weU  eovered,  or  that  the  prioritiee  aire 
not  eorreotf  Is  thi$  authority  primarily  one  of  persuasion  rather  than  de^sion 
mahingf 

Answer.  As  a  member  Qf  the  Bxecutive  Office  of  the  President,  OST  Is  a  staff 
office  to  the  President  According  to  Beorganization  Plan  No.  2  of  1962,  the  Office 
is  to  .  .  .  "assist  the  President  in  discharging  the  responsibility  of  the  President 
for  the  proper  coordination  of  Federal  science  and  technology  functions.*'  More 
particularly,  it  is  charged  with  advising  and  asslBting  the  President  with  respect 
to :  "Review,  integration,  and  coordination  of  major  Federal  activities  in  science 
and  technology. .  " 

Its  first  role,  therefore,  is  to  understand,  and  to  assist  the  agencies  to  under- 
stand, the  program  as  a  whole  so  that  priorities,  overlaps,  and  gaps  can  be 
identified.  When  a  redefinition  of  roles  and  missions  is  called  for,  it  can  be 
formally  effected  through  such  mechanisms  as  a  Bureau  of  the  Budget  circular. 
Presidential  memorandum  to  the  heads  of  the  concerned  agencies,  or  through  an 
Executive  Order.  Moert;  actional,  however,  are  undertaken  through  discussion  and 
persuasion,  and  this  proves  quite  effective  when  the  relevant  facts  are  known 
and  understood.  Agreement  achieved  in  this  way  can  be  formalized  if  necessary 
through  a  written  interagency  agreement  Finally,  considemble  leverage  can  be 
exercised  thnrngh  our  role  In  the  formulatiaii  of  the  President's  budget  each  year. 

Question  2,  The  FY  1969  Ikudget  notes  ''The  ohligations  of  the  Coast  Guard 
for  the  conduct  of  research  and  development  wiU  increase  from  $9  mdllion  in 
1968  to  Sn  mmion  in  19$9.  Major  elements  of  this  increase  are  research  on  the 
control  of  pollution  ly  oil  or  father  wastes  and  the  development  of  luoy  tech- 
nology to  coUect  oceanographic  and  environmental  data,**  How  is  this  coordinated 
between  the  Department  of  Transportation  and  the  Department  of  the  Interiorf 

Answer.  Tb^  Joixit  Interlor-Tranaportation  study  on  oil  pollution  revealed  the 
need  f 6r  considerable  researtch  on  tecdmlqties  for  t)ireventlng  spills,  and  for  handl- 
ing oil  and  other  hazardous  substances  once  they  are  on  the  water.  During  the 
course  of  this  work,  and  also  in  the  preparation  of  the  Administration  bill  on  oil 
pollution  control,  Informial  agreement  has  been  reached  "by  the  Interior  and 
TraniQK>rtatioo  Departments  that  the  meohanioal  aspects  of  oil  pollution  control 
will  be  the  subject  of  research  by  the  Coast  Guards  and  tlie  chemical  aspects  by 
the  Interior  Department. 

Programs  of  the  Federal  Water  Pollution  Ckintrol  A^hninistratlon  and  the 
Coast  Guard  are  being  coordinated  in  detail  throng  meetings  between  the  two 
«0racle8.         _  '  >  .  ,  • 

• ,   ■  ■    f 

Question  S,  Ayenqy  cogpizanoe  in  automobile  aii:  pollution  would  appear  to 
include  the  Department  of  Health,  Education,  and  Welfare  for  standard  setting, 
the  Department  of  Transportation  for  inspection  and  maintenance,  the  Depart- 
ment of  Commerce  for  economic  effects  on  industry  and  the  Department  of  the 
Interior  for  fuels  relationships.  Has  OST  become  involved  in, this  or  similar  co- 
ordination problemst  Please  describe  the  procedures  by  which  comprehensive 
Federal  policy  and  practice  can  eome  about  in  such  complex  environmental  quality 
issues. 

Answer.  The  division  of  responsibility  is  correctly  stated  in  the  question,  except 
that  the  Department  of  Transportation's  rea^Kmslbility  for  inspection  and  main- 
tenance relates  only  to  the  certification  that  HEW  grrants  for  the  development  of 
State  and  local  air  pollution  inspection  programs  are  consistent  with  the  high- 
way safety  program.  An  administration  proposal  to  extend  this  requirement  to 
the  inspection  and  maintenance  of  air  pollution  controls  was  rejected  by 
Congress. 

In  connection  with  automobile  air  pollution,  the  report  prepared  on  this  sub- 
ject by  a  panel  of  the  Conunerce  Technical  Advisoiy  Board  was  the  result  of  a 
request  from  the  Director  of  OST  to  the  Department  of  Commerce  to  explore 
the  implications  of  the  1965  PSAO  report  on  environmental  quality,  with  specific 
attention  to  this  area. 

With  regard  to  a  comprehensive  Federal  policy  for  environmental  quality 
issues,  I  can  prescribe  no  simple  procedure  for  arriving  at  one.  It  involves  the 
entire  fabric  of  the  economic,  social  and  political  system.  The  central  problem  is 
to  understand  what  is  involved  in  achieving  a  "livable  environment,*'  which  costs 
are  associated  with  steps  to  achieve  it,  what  the  ramifications  of  any  steps  pro- 
posed to  improve  it  may  be,  and  how  the  federal,  state  and  local  governments, 
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as  well  Bs  tbe  private  tector,  can  be  ofgatnimed  to  aeal  witli  it  This  necesvarily 
iBYc^ves  not  only  tbe  Executive  Office  and  the  executive  agendee^  but  the  Con- 
grees  and  the  public.  A  comiMrehenflive  public  policy  must  evolve  from  both  geor 
eral  and  detailed  analyses  and  studies,  including  both  technical  and  policy  stud- 
ies, plus  continuing  discussion  at  all  levels.  OST  plays  a  part  in  this  through  re- 
ports such  as  "Restoring  the  Quality  of  Our  Environment,"  through  the  Federal 
Council  CJommittee  on  the  Quality  of  the  Environment,  the  PSAC  Panel  <m  the 
environment,  and  through  staff  efforts. 

OST  is  naturally  involved  in  the  coordination  of  thete  programs  In  trhich  many 
agencies  participate,  although  until  now  no  serious  coordination  problems  have 
arisen. 

In  a  Memorandum  of  April  21,  1967,  the  President  directed  OST  to  provide 
advice  on  the  allocation  and  use  of  reseaivh  funds  for  the  control  of  sulfur 
emissions,  as  well  as  on  the  appropriate  research  role  of  the  various  federal 
agencies,  ^ 

OST  is  also  involved  through  the  direction  by  the  President  of  January  80, 
1907,  that  the  Office  "sponsor  a  thorough  study  of  energy  resources  and  engage 
the  necessary  staff  to  coordinate  energy  policy  on  a  government-wide  basis.** 
Fuels  are.  of  course,  included  in  energy. 

QuestUm  4.  ^'LUUMm  (xmrnittees"  proUftratB  M  the  emvinmmental  quality  area. 
Please  provide  a  complete  lUt  of  these  arrongemente,  thetr  memhenhip  am4 
scope  of  activity. 

Answer.  The  following  list  identifies  a  number  of  the  major  groups  concerned 
with  the  physical  aspects  of  environmental  quality.  Also  included  are  interagency 
agreements  since  much  of  the  most  significant  coordination  takes  place  via  this 
mechanism  rather  than  committees.  In  both  instances,  the  lists  may  be  incomplete 
because  of  (1)  the  difficulties  in  assCTibling  detailed  information  over  a  short 
period  of  time,  and  (2)  the  deliberate  omission  of  "envisonment  related**  arrange- 
ments or  those  of  regional  or  local  interest  Examines  of  the  latter  are  the  nu- 
merous groups  concerned  with  the  study  or  development  of  various  rivers  and/or 
river  basina 

The  list  prindpaUy  contains  groups  composed  of  represeotativee  at  the  operat- 
ing level  directly  concerned  with  continuing  activitiee.  No  attempt  was  made  to 
recoid  the  numerous  informal  arrangements  concerned  with  problems  of  immedi- 
ate or  ad  hoc  interest 

The  various  Federal  Councils  with  interest  in  the  area  such  as  the  Federal 
Ooundl  for  Science  and  Technology,  the  Federal  Radiation  OoancU,  the  Water 
Resources  Council,  The  Marine  Council  and  the  Preeident*s  Council  on  Recrea- 
tion and  Natural  Beauty  were  omitted. 

It  is  anticipated  that  as  a  Committee  created  by  the  Federal  Council  for  Science 
and  Technology  dev^ops,  some  of  the  previously  established  coordinating  mecha- 
nisms may  prove  unnecessary. 

FEDERAL  COUNCIL  FOB  SCIENCE  AND  TEOHNOLOGT  INTEBAGENCT  COUlcnTEES 

1.  Interdepartmental  Committee  for  Atmospheric  Sciences. 

(a)  Coordinate  basic  research  activities  in  the  atmospheric  sciences. 

(b)  Commerce;  Tranq[K>rtation ;  Agriculture;  National  Science  Foundation; 
Atomic  Energy  Commission;  Federal  Communications  Commission;  Defense; 
National  Aeronautics  and  Space  Administration ;  State ;  Healtii,  Education,  and 
Welfare;  Interior. 

Observers :  Office  of  Science  and  Technology,  Bureau  of  the  Budget,  Commerce, 
National  Academy  of  Sdences. 

2.  Committee  on  Environmental  QuaUty. 

(a)  Identify  and  coordinate  Federal  programs  conoemed  with  pollution  and 
other  aspects  of  the  environment. 

(b)  Office  of  Science  and  Teduwrfogy;  Commerce;  Transportation;  Interior; 
Atomic  Energy  Commission;  Hoi^ng  and  Urban  Development;  Health,  Ekluca- 
tion,  and  Welfare ;  Defense ;  National  Science  Foundation ;  Agriculture. 

Observers:  Smithsonian  Institution,  Council  of  Economic  Advisers,  Bui^au 
of  the  Budget,  National  Aeronautics  and  Space  Administration,  Federal  Power 
Commission,  State. 

3.  Committee  on  Scientific  and  Technical  Information. 

(a)  Ef^abUsh  liaison  among  the  Federal  agencies  on  information  systems  and 
develop  programs  to  improve  communication  networka 
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(t>)  Office  of  Science  and  Tectmology,  Atomic  Energy  Commission,  Defense, 
National  Library  of  Medicine,  National  Aeronautics  and  Space  Administration, 
Veterans  Administration,  State,  AinrtcuHiire,  Commerce,  Interior. 

Observers :  General  Services  Administration ;  Transportation ;  Health,  Bduca- 
tion,  and  Welfare;  Housing  and  Urban  Development;  Smitbftonian  Institution; 
OtBce  of  Emergency  Planning;  State;  Ptxs*  Ofllce  Department;  U.S.  Information 
Agency ;  Federal  Oomnmnications  Commission ;  ftnall  Business  Administration ; 
Cotnmerce ;  Central  Intelligence  Agency ;  Bureau  of  the  Budget 

4.  Committee  on  Solid  Earth  SdfAces. 

(a )  Coordinate  Federal  activities  and  identify  current  and  needed  ixrograms  in 
this  area. 

(b)  Interior,  U.S.  Geological  Survey,  Smithsonian  Institution,  National  Sd- 
ence  Foundation,  Agriculture,  Atomic  Energy  Commissioa,  Defense,  National 
Aeronaritics  and  Space  Administration,  Honsftng  and  Urban  Development, 
Oommerca 

Observers:  OiBce  of  ^Science  and  Technology,  Bureau  of  the  Budget,  State, 
Anns  Control  and  Dlsannament  Agency,  Transportation. 

5.  Committ^  on  Water  Resources  Research. 

(a)  ISvaluate  current  efforts  pertaining  to  water  resources  research  and  de- 
velop long-range  plans  for  needed  research. 

(b)  OfBce  of  Science  and  Technology;  National  Science  Foundation;  Interior; 
Tennes^f'e  Vallej  Authority :  Transportation ;  Atomic  Bnergy  Commission ;  De- 
fen^:  Wat^r  Resources  Council;  Health,  Education,  and  Welfare;  National 
Aeronautics  and  Space  Administration;  Agriculture;  Housing  and  Urban  De- 
telopment ;  Comoiercp, 

Observers :  Council  of  Economic  Advisers,  Bureau  of  the  Budget,  State. 
Other  Interftgencj  Groups. 

6.  Intf^ragency  Comoilttee  on  Meteorotogioal  Services  and  Interagency  Commit- 
tee on  Applied  M<?teoTolo*rIcal  Reaearch. 

(a)  AeeiBt  tbe  Office  of  the  Federal  Coordinator  for  Meterologlcal  Services  and 
Sopportln^Rf^search  (Commerce)  in  the  preparation  of  plana. 

(b)  Agrrlculhire;  Commerce:  Health,  Bducation,  and  Welfare;  National  Sci- 
eiiee  FoundaHon ;  Atomic  Energy  ConmiflBioii ;  Defense;  National  Aeronautics 
and  Space  Admin  l^ratlon  ;  State. 

Observe!*;  Tntt^rlor. 

7.  Federal  Committee  on  Pest  ControL 

(a)  Provide  adviee  to  the  Secretary  of  Agriculture  and  the  Food  and  Drug 
Administration  on  pesticide  uiew 

(b)  Agriculture;  Health,  Education,  and  Welfare;  Interior;  Defense. 
Olwervers:     State;    Honalng   and   Urban   Development;   National    Science 

Foundation, 
a  Armed  FOicm  Pest  Control  Board. 

(a)  Coordinate  Defense  pest  control  progiama 

(b)  Defense;  Healtli,  Education,  and  Welfare;  Interior;  Agriculture. 

9.  Interagency  Aircraft  Noise  Abatement  Advisory  Committee. 

(a)  Coordinate  devel(^;nnent  of  satisfactory  solutions  to  the  aircraft  noise  and 
sonic  boom  problems. 

(b)  Transportation ;  Housing  and  Urban  Development ;  Agriculture ;  Defense ; 
Health,  Bducation,  and  Welfare ;  National  Aeronautics  and  Space  Administra- 
tion ;  OfSce  of  Science  and  Technology. 

10.  FMeral  Advisoiy  C<»nmittee  on  Water  Data. 

(a)  Plan  and  carry  out  a  program  of  data  acquisition  and  to  store  and  make 
available  the  data  obtained. 

(b)  Housing  and  Urban  Development;  Federal  Power  Commission;  Agricul- 
ture ;  Conmieroe ;  Atomic  Bnergy  Commission ;  Defense ;  Health,  Education,  and 
Welfare ;  Tennessee  VaUey  Authority. 

11.  Interagency  Committee  on  Coordination  of  Sewer  and  Water  Programs. 

(a)  Develop  procedure  to  facilitate  administration  of  water  and  sewer  pro- 
grams* 

(b)  Bureau  of  the  Budget,  Commerce^  Interior,  Agriculture,  Housing  and 
Urban  Development 

12.  Steering  Committee — U.S.-Qerman  Cooperative  Program  in  Natural  Re- 
sources, Pollution  Control  and  Urban  Development 

(a)  Joint  study  in  air  pollution,  solid  waste,  water  pollution,  coal  research, 
noise  abatement  electric  power,  and  urban  planning. 

(b)  Interior ;  State ;  Housing  and  Urban  Development ;  Health,  Education,  and 
Welfare. 
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13.  Land  Use  Under  Open  Space  and  Outdoor  Recreation  Programs. 

(a)  To  coordinate  the  planning  and  acquisition  of  land  under  the  Outdoor 
Recreation  Program. 

( b )  Housing  and  Urban  Development  and  Interior. 

14.  Coordinating  Urban  Planning  Assistance  with  Soil  Ck>nfleryation  Services. 

(a)  To  set  forth  requirements  for  coordinating  land  use  planning  under  701 
with  Resources  Conservation  and  Development  Projects. 

( b )  Housing  and  Urban  Deyelc^nnent  and  Agriculture. 

15.  Advances  for  Puft)lic  Works  Planning. 

(a)  To  notify  and  consult  with  other  agencies  on  appllcatlona  for  public  works 
planning  advances,  where  the  planned  projects  are  of  interest  to  thoee  agencies. 

(b)  Department  of  Transportation;  Health,  SSdacation,  and  Welfare;  Com- 
merce ;  Agriculture ;  Housing  and  Urban  Development 

la  Agroement  Between  United  States  Department  of  AgricnUnre  and  Hous- 
ing and  Uitan  Development  on  Assistance  to  Small  Communities  for  Water  and 
Sewer  Facilltiea 

<  a )  To  make  detenninatioiis  regarding  Jurisdiction  over  sewer  and  water  grants 
in  towns  under  5,600  population. 

(b)  Agriculture  and  Housing  and  Uflban  Devdopnyent. 

17.  Planning  in  Bureau  of  Land  Management  Areaa 

(a)  When  an  ai^lioation  for  a  plaxming  grant  is  contemplated  and  BLBi  lands 
Ate  situated  within  or  adjacent  to  the  planning  area,  the  BLM  State  Office  is 
invited  by  the  State  planning  agency  to  coordinate  its  multiple-use  management 
and  dispoottion  programs  with  the  701  planning  program. 

(b)  Interior  and  Housing  and  Urban  Development 

la  Relating  Airport  Location  and  Hhpanslon  to  CompirehenMve  Planning. 

(a)  The  PAA  is  notifled  of  a  locality  seekiltig  701  assistance  m^  that  an  airport 
iriteresft  in  the  area  may  be  related  to  ccMnprehenaive  planning, 

(b)  Transportation  and  Housing  and  Uktan  Vev^opment 

19.  Coordination  of  Slto  Selection  f6r  Roads  and  Public  Housing. 

(a)  To  avoid  possible  conflietso'verattea  selected  for  imblic  h«s8lng  uniits  and 
those  planned  for  highways. 

(b)  Transportation  and  Housing  and  Urban  Development 

20.  HXID-HBW  "Umbrella  Agreement"     .  . 

(a )  To  provide  for  coordination  and'  cooperation  between  HUD^s  701  compre- 
hensive planning  and  muw'd  comprehensive  health  planning  where  interest^  qr 
responsibilities  are  eAiared. 

(b)  Health,  fiducatlon,  and  WelflEire<  lind  Housing  and  Urban  Development 

21.  Flooding  Potential  in  Ui4>an  Areas. 

(a)  To  provide  for  receipt  from  Corps  Of  Bnglneeni  of  flood  plain  studies 

(b)  Defense,  Housing  and  Urban  D^velopBseiit 

22.  Cooperating  in  Research,  Admiiilslration»  and  Manageliient' ^  Fish  and 
Wildlife  Resources  on  Poree*  Service  !Land. 

(a)  Reciprocal  advisory  agreement'ln  Forest  Service  lands  and  lah  hatchery 
operation. 

(b)  Interior  and  Agriculture. 

23.  Effects  of  Dredging,  Fining  and  Itecavating  on  Fish,  and  Wildlife  and 
Water  Pollution. 

(a)  Defense  notifies  Interior  of  anticipated  actlvltlea  andiOMuralta  on  potential 
consequences. 

(b)  Defense  and  Interior. 

24.  Licensing  and  Regulation  of  Proposed  Nuclear  Installations. 

(a)  Interior  advises  the  Atomic  Ehiergy  Commlasion  on  new  nudear  installa- 
tlona 

(b)  Interior,  Atomic  Energy  Commission. 

25w  Recreation  Use  for  Hydroelectric  Projects. 

(a)  Interior  provides  advice  on  recreaticm  use  plans  for  projects  subject  to 
licensing  by  the  FMeral  Power  ConunlsBion. 

(b)  Interior,  Federal  Power  Commission. 
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26.  Research  and  Development  Contract  on  Packaged  Boilers. 

(a)  Systems,  concepts,  and  evaloation  of  packaged  boilers  burning  coal  will 
include  air  pollution  analyses  for  Health,  Education,  and  Welfare. 

(b)  Interior;  Health,  Education,  and  Welfare. 

Qttetiion  5.  In  your  tesiimany  you  indicated  that  08T  advises  the  Bureau  of 
the  Budget  regarding  environmental  quaUty,  What  types  of  advice  are  given  f  Is 
it  primarily  regarding  the  technical  content  of  agency  programs  or  does  it  also 
include  advice  as  to  overall  priorities  as  evidenced  hy  their  hudget  allocations  f 

Answer.  This  advice  includes  priorities  among  program  areas,  the  technical 
content  of  agency  programs,  program  priorities  in  the  areas  of  research,  develop- 
ment, and  demonstration,  advice  about  budgetary  estimates  in  relation  to  prior- 
ities, advice  concerning  expansion  of  inadequately  funded  programs  where  author- 
ity exists,  and  advice  concerning  revision  of  allocations  where  estimates  are  not 
commensurate  with  the  nature  or  priority  of  a  task. 

The  efficacy  of  any  advice  is  limited  by  the  legislative  history  of  many  of  these 
programs  and  the  many  Committee  Jurisdictions  involved. 

Question  6,  How  many  people  are  there  on  the  staff  of  OST  or  the  Federal  Coun- 
cil toorking  in  the  area  of  environmental  quality  t  What  does  the  effort  represent 
in  terms  of  man  years  f  What  activities  do  they  performf 

Answer.  There  are  currently  6  members  of  the  professional  staff  of  OST  (out 
of  a  tiotal  of  19)  who  devote  a  significant  portion  of  their  time  to  environmental 
quaUty  activitiea  Their  combined  efforts  In  this  area,  strictly  defined,  represent 
the  equivalent  of  two  to  two  and  one-half  man  years. 

Activities  Include  (1)  overall  program  organization  and  coordination,  (2)  staff 
studies  on  specific  problems  such  as  environmental  health  and  general  programs 
related  to  environmental  quality  such  as  energy  policy  (3)  participation  on 
departmental  and  Interdepartmental  panels  (4)  chairing  FCST  Interdepartmental 
committees  (m  water  resources  and  environmental  quality  (5)  working  with  the 
Budget  Bureau  on  technical  and  managerial  questions  (6)  responses  to  inquiries 
from  Congress,  public  agents,  industry,  universities,  professional  societies,  and 
individuals  (7)  evaluation  of  reports  in  the  area  and  proposing  means  for  Imple- 
menting desirable  recommendadoos  (8)  organizing  the  new  PS  AC  continuing 
Panel  on  the  Environment  (9)  maintaining  liaison  with  the  National  Academy  of 
Sciences  and  E^ngineering,  and  (10)  provision  of  advice  to  the  President  on  related 
policy  issues. 

As  public  interests  and  commitments  in  environmental  quality  have  increased, 
the  need  for  greater  staff  strength  has  become  apparent  Accordingly,  another  full- 
time  senior  staff  member  will  be  added  to  the  Office  on  April  21,  1968,  and  one 
additional  full-time  professional  position  has  been  requested  in  the  1969  budget. 
Filling  this  position  should  permit  OST  to  Imporve  Its  capabilities  for  discharging 
its  increasing  responsibilities  in  environmental  quaUty. 

Question  7.  Do  you  view  the  Councils  such  as  those  proposed  6y  Mr  Dingell 
{H.R,  7796)  or  Mr.  Tunney  {H.R.  13211)  a  constructive  addition  to  the  decision- 
making process  regarding  the  whole  question  of  environmental  quality  or  are  such 
functions  adequately  provided  ty  OST  and  the  Federal  Council? 

Answer.  We  are  preparing  r^[)orts  on  H.R.  7796  and  H.R.  13211  which  will  be 
submitted  to  Bureau  of  the  Budget  for  clearance  along  with  reports  of  other 
agencies. 

Question  8.  Concerning  the  Survey  of  Federal  Expenditures  for  Pollution 
Research  and  Development,  please  supply  a  table  of  expenditures  by  agency  and 
activity  for  the  current  flscdl  year. 

Answer.  A  copy  of  the  requested  information  is  attached.  Details  are  included 
in  1967  and  1968  expenditures. 
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TABLE  l.—EXPENDITURES  REPORTED  BY  THE  FEDERAL  GOVERNMENT  ON  POUUTION  RESEARCH,  DEVELOPMENT. 
AND  DEMONSTRATION  (EXCEPT  PESTICIDES)  IN  FISCAL  YEAR  1968 

[Thousands  of  dollars] 


Fiscal  year  1967 

fiscal  year  1968 

Including 
pesticides 

Total 

Excluding  pesticides 

Intra-        Extra-        Total 
mural        mural 

Excluding  pesticides 

Intra- 
mural 

Extra- 
mural 

Total 

1.  Effects  of  pollution 

44,258 

12,891 

22,152 

35,764 

16,294 

25,188 

41,943 

(a)  Directly  on  man 

(b)  On  crop  plants  and  domestic 

animals 

(c)  On  nondom6stk»ted"pla'n'ts' 

and  animals 

(d)  On  laboratory  animals 

f  e)  On  materials  or  structures.... 
cf)  On  environments 

17,508 
5,234 
9,256 

1,742 

873 

155    . 
1,050 

6,463 

753 

2,200 
-249" 

1,101 
683 

'  i,'6oo'" 

6,123 
2.731 

(2,2|0) 

641 
190 
155 
50 

12,645 
3.484 
7,375 

(,481, 

1,742 
873 
155 

1,050 

8.960 
1,418 
2,324 

302 

960 

701 

50 

1.150 

5,601 

2,617 

4.745 

6,808 

229 

1.603 
320 

1,076 
453 

14,632 

4.035 

7.459 

6.808 

533 

(8.245) 

(1)  Air 

(2)  Freshwater   (eutro- 
phication) 

^^544^ 
2  563 

(3)  Marine  ::::::::::: 

1I62I 

<4)  Urban 

(5)  Rural 

(6)  Wild 

1.126 
1.G03 

(7)  Soils 

(85  Mixed 

65 
202    . 

65    . 

—•m' 

65 
202    . 

65    . 

'""598" 

65 
598 

2.  Transport,  distribution,  and  fate  of 
pollutants 

29,586 

5,247 

12,941 

18,602 

5.830 

13.003 

19.090 

<a)  Movement 

(b>  Degradation 

16,002 
2;  186 

4,571 
676 

11,431 
1,510 

16.002 
2.186 

4.884 
946 

10.996 
2,007 

15,880 
2.953 

3.  Measurement  and  Instrumentation.... 

4.  Exposure  to  and  sources  of  pollution... 

5.  Social,  economic,  and  legal  aspects  of 

pollution 

14,736 
2,403 

1,891 

6.836 
1,782 

319 

4.083 
621 

1,572 

11.536 
2.403 

1.891 

7.090 
2.341 

684 

4,296 
747 

2.022 

12.042 
3.088 

2.706 

6.  Prevention  and  control  of  pollution... 

118,967 

25,832 

49,826 

75.779 

31,142 

74.414 

105.866 

(a)  Research 

cb)  Development 

(c)  Demonstration 

66,195 
29,272 
23,500 

13,171 
2,951 
9,710 

17,153 
18.883 
13,790 

30.445 
21.834 
23.500 

16.782 
3.812 
10,548 

18.612 
30.709 
25,093 

35.504 
34.521 
35,641 

Total  obligations 

211,841 

52,907 

91,195 

145,975 

63,381 

119.670 

184.535 

Note:  Fiscal  year  totals  and  numbered  category  totals  may  exceed  the  sums  of  the  respective  rows  and  columns 
because  some  agencies  did  not  provide  detailed  breakdowns.  Research  and  development  estimated  at  $132,600,000  in 
fiscal  year  1967  and  $136,500,000  In  fiscal  year  1968  not  conducted  for  pollution-related  purposes  also  contrttNitos  to 
understanding  and  controlling  pollution.  6,000,000  of  this  in  fiscal  year  1967  and  $10,000,000  in  fiscal  year  1968  was 
spent  on  aircraft  noise. 
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Table  2. — Pesticides  research  conducted  or  supported  ty  the  Federal  Oovem- 
ment  ^  in  fUcal  year  1961.  Data  gathered  and  supported  hy  the  Federal  Com- 
mittee on  Pest  Control  (FCPC) 

Expenditures 
(thousandt) 

1.  Effects  of  polluUon  * $8, 494. 6 

(a)  Directly  on  man 4,862.9 

(5)  On  crop  plants  and  domestic  animals 1, 750. 4 

(c)  On  nondomesticated  plants  and  animal8 1,881.3 

(d)  On  materials  or  stmcttnres 
{€)  On  environments : 

(1)  Air 

(2)  F^reshwater  (eutrophication) 

(3)  Marine 

(4)  Urban 

(5)  Rural 

(6)  Wild 

2.  Transport,  distribution,*  and  fate  of  pollutants 10, 985. 2 

(a)  Movement 
(5)  Degradation 

3.  Measurement  and*  instrumentation 3,200.4 

4.  Exposure  to  and  sources  of  pollution 

5.  Social,  economic,  and  legal  aspects  of  pollution 

e.  Prevention  and  control  of  pollution 43, 188. 5 

(a)  Research 

(b)  Development 

(c)  Demonstration 

Total  obligations 65, 868.  7 

•Includes  data  from  Department  of  Agriculture:  Defense;  Health  Education,  and 
Welfare ;  Interior ;  Atomic  Energy  Commission ;  National  Science  Foundation ;  and  the 
Tennessee  Valley  Authority. 

>  Included  as  categories  B-3  and  D  on  the  FCPC  questionnaire. 

*  Included  as  category  B-1  on  the  FCPC  questionnaire. 

*  Included  as  category  F  on  the  FCPC  questionnaire. 

B  Included  as  categories  Cl-11  and  £-2  on  the  FCPC  questionnaire. 

TABLE  3.— TOTAL  ESTIMATED  EXPENDITURES  BY  AGENCY  ON  POLLUTION  RESEARCH.    DEVELOPMENT.   AND 

DEMONSTRATION 

Total  by  agency,  fiscal  year  1967  Fiscal  year  1968 

-  excluding  pesticides 


Pesticides  Other  than  pesti-  Total 

cides 


Africulture 45,966  9,303  55,269  10,203 

Commerce 1,243  1,243  1,288 


622                      1,873  2.495  1.484 

HEW 13,794                    44.917  58.711  54.692 

HUD 124  124           

interior 4,053                   57,460  61,513  83.802 

State 478          478          

Transportation 305  305  766 

AEC 412                    30,187  30,599  31,441 

NASA 80  80  200 

NSF 493           493          

TVA 48                         483  531  659 


Total 65.866  145,975  211,841  184,535 
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Question  9,  Whnt  is  the  plan  to  use  this  data  as  a  management  toolf 

Answer.  The  budgetary  analysis  will  be  used  to  identii^  existing  programs. 
Particular  attenticm  will  be  given  to  the  balance  among  programs,  to  coordina- 
tion of  activities  and  to  areas  which  might  require  additional  effort  Assess- 
ments and  recommendations  of  the  Committee  will  be  submitted  to  FCST  and 
OST.  Following  approval,  the  information  will  be  used  by  the  agendee  in 
developing  their  programs,  by  OST  in  advising  the  President  on  Policy  i^ues 
and  in  consulting  with  the  Bureau  of  the  Budget.  It  will,  of  course,  be  available 
to  the  Congress  in  assessing  the  overall  program  and  its  balance. 

Question  10.  Will  you  designate  additional  lead  agencies?  Are  the  data  good 
enough  to  compare  relative  emphasis  or  priorities  f 

Answer.  It  is  not  possible  to  say  at  this  time  whether  lead  agencies  will  be 
desigrnated,  other  than  those  already  given  clear  authority  by  the  Congress. 
In  general,  the  designation  of  lead  agencies  has  not  been  particularly  success- 
ful except  when,  as  in  meteorc^ogical  services,  a  single  agency  is  clearly  dominant. 

Emphasis  and  priorities  do  not  derive  from  data  in  any  mechanical  way,  bat 
must  be  based  on  analysis  of  many  factors  plus  good  judgment.  A  great  deal 
more  data  are  needed  to  make  sound  analyses  and  judgments. 

Question  IL  Have  any  steps  leen  taken  to  implement  recommendations  of  this 
Subcommittee  in  October  1966  "toward  establishing  systems  analysis  and  manage- 
ment capability  within  the  Federal  Qovemment"f  Please  describe. 

Answer.  Steps  have  been  taken  to  implement  the  Subcommittee's  recommenda- 
tion in  environmental  fields  such  as  water  and  air  pollution  and  solid  waste  dis^ 
posal.  In  water  pollution  research,  substantial  steps  are  being  made  In  develop- 
ing 'T-P-B"  analysis.  In  addition,  the  testimony  presented  by  Assistant  Com- 
missioner Le<Hi  Weinberger  before  the  Subconmiittee  on  January  31,  indicates  a 
systematic  evaluation  of  research  problems  and  programs  underway  by  his 
agency. 

Within  HEW,  air  pollution  and  solid  waste  disposal  programs  are  both  under- 
taking activities  that  will  lead  to  increased  utilization  of  program  analysis 
and  development  in  a  "systems''  sense  (see  also  Answer  to  Question  No.  20). 

Question  12.  Concerning  "health"  vs.  "resource'*  concepts  for  environmental 
quality:  The  Department  of  the  Interior  seems  to  be  emerging  as  the  champion 
of  environmental  quality.  Could  you  discuss  the  pros  and  cons  of  recognizing 
one  agency  as  an  "assessment  function"  for  aU  Federal  activities  which  affect 
environmental  quality? 

Answer.  OST  regards  the  ''health  va  resource  concepts  for  environmental 
quality"  as  an  artificial  dichotomy  based  upon  traditional  missions  of  Departs 
ments.  The  Department  of  Interior  is  not,  in  our  view,  any  more  the  champion 
of  environmental  quality  than  is  the  Department  of  Health,  EJducation,  and 
Welfare  or  the  Department  of  Housing  and  Urban  Development 

There  are  numerous,  legitimate  reasons  for  preventing  pollution  ranging 
from  those  which  pertain  directly  to  health  such  as  purifying  drinking  water 
to  those  associated  with  other  values,  such  as  wildlife  preservation  or  the 
beauty  of  a  landscape.  One  of  the  most  difficult  tasks  ahead  will  be  deciding 
on  the  relative  values  we  are  willing  to  assign  to  various  aspects  of  environmental 
quality  as  a  basis  for  subsequent  action. 

Economic  or  cost-benefit  analysis  in  the  areas  of  mineral,  forest,  or  fuel  re- 
sources are  quantifiable.  In  contrast,  specific  indicators  for  aesthetics,  health, 
and  preservation  of  animal  and  plant  species  are  less  easily  quantified  but  not 
necessarily  less  iin(portant  as  components  of  "quality"  in  the  environment. 

The  assignment  of  an  "assessment  function"  to  a  single  agency  would  imply 
self -assessment  if  the  agency  had  program  reponsibility.  It  would  also  imply  the 
assessment  of  the  programs  of  one  agency  by  another  peer  agency.  In  the  past  this 
concept  has  proved  unsatisfactory  or  even  unworkable. 

To  place  our  national  program  in  context,  it  is  necessary  to  emphasize  that  the 
United  StaJtes  economy  is  ixroduct-market  oriented-  In  response  to  this  fact,  we 
have  developed  a  Federal  science  structure  which  provides  a  capability  for 
responding  to  specific  segments  of  the  economy.  TMb  arrangement  prescribes  that 
agency  reefponsibilities  should  extend  through  a  continuum  from  research,  thnni^h 
intermediate  activities  to  action  programs.  This  facilitates  the  smooth  fiow  of 
research  discoveries  into  programs  which  can  exploit  and  utilize  them.  The  advan- 
tages of  such  a  system  are  obvious. 

Wastes  are  produced  or  spun  off  in  the  course  of  the  production  process  and 
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can  be  treated  in  this  context  Presumably  the  abatement  of  these  waste  problems 
rests  in  examining,  in  their  entirety,  specific  production-marketing  processes  to 
determine  the  points  at  which  established  controls  may  be  applied  most  succens- 
folly  and  economically.  This  approach  associates  environmental  quality  respon- 
sibilities with  agency  missions,  and  recognizes  that  specific  segment  of  the  econ- 
omy may  be  both  sinners  and  sinned  against  Calling  attention  to  cases  of  the 
latter,  particularly,  is  a  responsibility  we  all  share.  It  affords  a  useful  device  for 
insuring  the  recognition  of  broad  problems.  Efforts  by  one  agency  to  assess  the 
efforts  of  other  agencies  at  the  same  level  in  the  government  often  are  not 
successful. 

Question  13,  Secretary  Gardner  has  stated  regarding  Federal  leadership  in 
environmental  quality:  "We  believe  such  leadership  should  come  from  a  depart- 
ment or  agency  whose  fundamental  responsibilities  are  fully  consistent  with  the 
central  purpose  of  controlling  air  pollution  and  improving  the  management  of 
solid  waste  problems — and  that  purpose  is  to  protect  the  public  health  a/nd  wel- 
fare,''* What  is  the  rationale  for  water  quality  in  which  water  pollution  control 
is  separated  from  health  relationships  and  placed  in  the  Department  of  the 
Interior  f 

Answer.  This  question  was  largely  answered  in  the  preceding  statement  A  num- 
ber of  water  quality  problems  are  of  a  '^resource"  nature.  The  Department  of 
Health,  Education,  and  Welfare  has  responsibility  for  health  aspects  of  water 
quality.  The  transfer  of  the  authority  for  general  control  of  water  pollution  from 
HEW  to  Interior  was  based  upon  judgments  that  the  general  problem  was  one 
of  conservajtion  of  resources  rather  than  "health  and  welfare,"  and  that  the 
water  qimlity  control  program  must  be  integrated  with  overall  water  and  related 
land  resources  planning  and  development. 

Question  I4.  Do  you  believe  that  the  public  health  impacts  of  air  and  water 
contaminants  tcill  be  dfined  adequately  to  provide  motivation  for  environmental 
improvement f  Please  explain. 

Answer.  Where  environmental  contaminants  have  public  health  impacts,  they 
shoald  most  assuredly  be  the  principle  consideration  in  motivating  improvements 
The  deflniti(m  of  the  effects  on  human  health  is  a  difficult  problem.  This  point 
is  farther  discussed  under  Question  16.  As  mentioned  previously,  however,  there 
are  other  values  which  must  be  considered  in  environmental  quality.  Levels  of 
contamination  for  which  no  adverse  effects  on  health  can  be  demonstrated  may 
be  undesiraUe  for  aesthetic  or  other  reasons.  This  would  necessitalte  establishing 
standards  which  are  unreleated  to  health. 

At  any  rate,  there  are  ample  reasons  for  not  dela3ring  action  until  the  exact 
qualification  of  effects  on  human  health  has  been  accomplished. 

Question  15.  What  is  the  basis  of  national  policy  for  the  environment— human 
health  and  welfare  or  resource  management? 

Answer.  This  point  was  discussed  under  Question  12,  and  amplified  in  the 
responses  to  Questions  13  and  14. 

Quention  IS.  Dr,  Bennett  stated  **we  are  almost  totally  lacking  in  knowledge 
on  what  the  effect  vrill  be  of  exposure  to  relatively  low  concentrations  of  pollut- 
ants over  a  period  of  10,  20,  or  30  years,"  When  do  you  estimate  that  we  will 
have  such  knowledge  and  what  will  it  cost  to  obtain  it?  When  do  you  estimate 
that  HEW  will  have  sufficient  knowledge  to  issue  reliable  criteria  for  such  low 
concentrations  t 

Answer.  Many  of  the  pollutants  with  which  we  are  concerned  currently  have 
been  in  our  environment  for  long  periods  of  time ;  for  example,  those  resulting 
from  various  combustion  processes.  However,  with  accelerated  industrializa- 
tion and  increased  population  density  these  problems  have  been  aggravated. 
Other  contaminants  have  been  introduced  into  our  environment  comparatively 
recently,  and  their  long-term  effects  have  not  yet  been  established.  In  short,  the 
majority  of  our  pollution  problems  have  been  of  comparatively  recent  concern. 
It  will  be  a  long  time  before  reliable  information  on  long-term  effects  is  available. 

Synthetic  organic  pesticides  are  a  case  in  point  Their  use  became  widespread 
in  the  late  1940's  and  l»50*s.  A  significant  concern  for  the  hazards,  the  persistent 
chemicals  presented  was  expressed  in  the  1950'8  culminating  in  the  publication 
of  "Silent  Spring."  Although  monitoring  of  man,  his  food  supply  and  various 
components  of  his  environment  indicate  there  are  no  short-term  effects,  the  ques- 
tion still  remains  of  long-term  hazards  which  have  not  yet  been  expressed.  For 
example,  there  are  illustrations  that  these  materials  accumulate  in  food  chains. 
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Improved  usage  techniques  have  been  developed  as  well  as  substitute  materials 
which  can  be  used  for  many  pest  control  problems. 

Experimentation  and  observation  will  be  required  perhaps  iudeflnit^y  to 
condemn  or  exonerate  specific  pollutants  suspected  of  causing  chronic  harm,  if 
there  are  no  indications  of  short-term  hazards.  The  principal  question  ree^  in 
how  many  years  or  generations  must  pass  before  we  will  be  convinced  that  a 
particular  contaminant  is  not  injurious.  In  addition,  new  materials  axe  oon> 
stantly  being  introduced  into  the  environment  which  will  require  similar  vigi- 
lance. In  view  of  these  £acts,  it  is  impossible  to  estimate  with  any  certainty  either 
the  time  span  or  cost  required  to  be  positively  certain  of  the  concentration  levels 
which  will  not  adversely  affect  our  environment  However,  large  volumes  of  in- 
formation are  being  accumulated  and,  when  a  significant  body  of  information  is 
available,  informed  Judgments  are  made  and  standards  established  with  a  con- 
siderable margin  of  safety.  As  additional  information  is  accumulated,  standards 
may  be  lowered  or  raised. 

Our  alternative  is  to  wait  until  experimentation  convinces  us  beyond  a  doubt 
that  no  harmful  effects  to  the  environment  will  result  from  the  introduction  of  a 
new  factor  into  it  As  mentioned  previously  this  may  require  generations  to 
demonstrate.  The  net  effort  would  be  a  moratorium  on  the  application  of  science 
and  techncdogy. 

Question  17,  What  role  does  08T  play  in  assessing  the  economic  considerxmons 
inherent  in  setting  air  and  water  criteria  or  standards  such  as  the  cost  of 
compliance  versus  the  overall  "benefit,  and  the  effect  it  uHll  have  on  the  comr 
petitive  position  of  various  industries  within  the  economy  and  the  total  scheme 
of  things?  IF  08T  does  not  do  it,  whose  responsibility  is  itf 

Answer.  Section  305(a)  of  the  Clean  Air  Act  as  amended  assigns  responsi- 
bility for  economic  studies  of  air  pollution  to  the  Secretary  of  the  Department 
of  Health,  EMucation,  and  Welfare. 

"In  order  to  provide  the  basis  for  evaluating  programs  authorized  by  this 
Act  and  the  development  of  new  programs  and  to  furnish  the  Congress  with  the 
information  necessary  for  authorization  of  appropriations  by  fiscal  years  begin- 
ning after  June  30,  1960,  the  Secretary,  in  cooperation  with  state,  interstate, 
and  local  air  pollution  control  agencies,  shall  make  a  detailed  estimate  of  the 
cost  of  carrying  out  the  provisions  of  this  Act;  a  comprehensive  study  of  the 
cost  of  program  implementation  by  affected  units  of  government;  and  a  com- 
prehensive study  of  the  economic  impact  of  air  quality  standards  on  the  Nation's 
industries,  communities,  and  other  contributing  sources  of  pollution,  including 
an  analysis  of  the  national  requirements  for  and  the  cost  of  controlling  emis- 
sions to  attain  such  standards  of  air  quality  as  may  be  established  pursuant 
to  tills  Act  or  applicable  State  law." 

Sections  16(a)  and  18  of  the  Federal  Water  Pollution  Control  Act  as  amended 
vests  similar  authority  in  the  Secretary  of  the  Interior. 

Section  16(a)  :  In  order  to  provide  the  basis  for  evaluating  programs  author- 
izing by  this  Act,  the  development  of  new  programs,  and  to  furnish  the  Congress 
with  the  information  necessary  for  authorization  of  appropriations  for  fiscal 
years  beginning  after  June  30,  1968,  the  Secretary,  in  cooperation  with  State 
water  pollution  control  agencies  and  other  watef  pollution  control  planning 
agencies,  shall  make  a  detailed  estimate  of  the  cost  of  carrying  out  the  provi- 
sions of  this  Act;  a  comprehensive  study  of  the  economic  impact  on  affected 
units  of  government  of  the  cost  of  installation  of  treatment  of  facilities;  and 
a  comprehensive  analysis  of  the  national  requirements  for  and  the  cost  of 
treating  municipal,  Industrial,  and  other  effluent  to  attain  such  water  quality 
standards  as  established  pursuant  to  this  Act  or  applicable  state  law,  .  .  . 

Section  18 :  The  Secretary  of  the  Interior  shall  conduct  a  full  and  complete 
Investigation  and  study  of  methods  for  providing  Incentives  designed  to  assist 
in  the  construction  of  facilities  and  works  by  industry  designed  to  reduce  or 
abate  water  pollution.  Such  .study  shall  Include,  but  not  be  limited  to,  the  possible 
use  of  tax  Incentives  as  well  as  other  methods  of  financial  assistance.  In  carry- 
ing out  this  study  the  Secretary  shall  consult  with  the  Secretary  of  the  Treasury 
as  well  as  the  head  of  any  other  appropriate  department  or  agency  of  the 
Federal  Government 

A  coordinating  mechanism  was  established  by  the  President  In  his  memoran- 
dum of  April  21, 1967,  which  stated  In  part : 

"The  other  area  requiring  attention  Is  the  consideration  of  economic  incentives 
for  pollution  control  and  the  determination  of  the  economic  effects  of  pollution 

uigitized  by  \^j\j\j^v\^ 
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eontroL  In  my  meflsage  to  the  Congreea  on  Protecting  Our  National  Heritage. 
I  asked  Secretary  Gardner  and  the  Chairman  of  the  Council  of  Elconomic  Advisers 
to  explore  appropriate  measures  to  encourage  industry  and  local  governments 
to  abate  pollution.  This  effort  should  be  expanded  to  cover  the  effects  of  air 
pollution  control  on  Industry  and  trade,  both  foreign  and  domestic.*' 

As  a  result  of  these  actions,  a  FMeral  Committee  on  the  Economic  Impact  of 
Pollution  Abatement  was  established  with  chairmanship  in  the  Council  of  Ek!0- 
nomic  Advisers.  In  both  of  these  areas,  as  in  all  areas  related  to  science  and 
terminology,  however,  OST  has  a  mixed  responsibility:  (1)  to  maintain  an  over- 
view of  programs;  (2)  to  encourage  agency  efforts  directed  toward  the  resolu- 
tion of  all  aspects  of  science-based  problems;  and  (3)  to  undertake  studies  in 
major  problem  areas  involving  science  and  technology,  and  to  assure  proper 
scientific  and  technologic  inputs  into  studies  of  economic,  social  and  political 
implications  of  environmental  proMems. 

Quest wn  18.  In  his  testimony.  Dr.  Buckley  indicated  thai  of  the  $185  million 
the  Federal  Government  teas  spending  in  1968  related  to  pollution^  about  $5  mil- 
Uon  icas  being  spent  on  the  social,  economic  and  legal  aspects  of  pollution.  Do  you 
believe  this  is  a  proper  ratio  regarding  new  technology  versus  assessing  the 
implications  of  that  technology? 

Answer.  There  is  inadequate  emphasis  currently  on  social,  economic,  and 
legal  studies  related  to  pollution.  In  the  amended  tables,  the  expenditures  for 
research  in  this  area  are  $2.7  million,  rather  than  the  $4.6  million  mentioned 
at  the  Hearings. 

Until  comparatively  recently,  we  have  had  little  information  on  the  effects  of 
pollution,  this  situation  is  improving.  Without  these  basic  data,  it  has  been  im- 
possible to  evaluate  social,  economic  or  political  alternatives  for  developing 
abatement  programs  and  applying  technology  for  control. 

Probably  our  greatest  problems  rest  in  institutionalizing  abatement  programs. 
Political  jurisdictions  usually  do  not  coincide  with  pollution  patterns;  and  all 
industries  do  not  pollute  equally,  which  suggests  that  selective  abatement  may 
be  appropriate.  Inadequate  attention  to  questions  such  as  these  may  result  in 
economic  mistakes  of  considerable  magnitude. 

An  expansion  of  efforts  in  these  kinds  of  areas  is  undoubtedly  warranted. 

Question. — Please  supply  a  list  of  the  social,  economic,  and  legal  studies  which 
are  being  undertaken. 

The  requested  list  of  current  studies  follows : 

Department  of  Commerce 

Distribution  of  Expenditures  for  Water  and  Sewage  Systems ; 

Legislative  History  and  Bibliography — Air  and  Water  Pollution ; 

Water  and  Air  Pollution  Control  Programs  of  the  Pulp  Industry ; 

Research  (BDSA-OAAIA)  (Projections  of  value  added  for  50  major  polluting 
Industries). 

Department  of  Health,  Education,  and  Welfare 

Methodology  for  Studying  Socio-Economic  Effects  of  Air  Pollution; 

Air  Pollution  Control  Costs ; 

Effects  of  Air  Pollution  on  Optimal  Urban  Form ; 

Effect  of  Region  (mi  Air  Pollution  Control  Programs ; 

The  Organizational  Factors  in  Air  Pollution  Control ; 

rSSR  Literature  on  Air  PoUution  and  Related  Diseases ; 

Air  Pollution  Control  Political  Process  Conference; 

Social  Consequences  of  Use  of  Human  Research  Subjects — Economic  Cost  of 
Employee  Illness  or  Death  Caused  by  Industrial  Pollutants ; 

Solid  Wastes  Operations  Methodology  Research  for  Optimum  Management 
System; 

Systems  Analysis  of  Solid  Wastes  Management ; 

Cause  and  Effect  Relations  by  Mathematical  Models  for  Optimal  Systems 
Operations ; 

Markets  for  Solid  Wastes  and  Related  Materials ; 

Management-oriented  Municipal  Cost  Accounting  Procedures  for  Analysis  of 
Solid  Wastes  Problem ; 

Solid  Wastes  Cost  Indices; 

Funding  Guidelines  for  Solid  Waste  Activities ; 

Cost-Benefit  Relations  of  Solid  Wastes  Management ; 

Manpower  Requirements,  Union  and  Organized  Labor  Relations  to  Solid 
Wastes  Management  Systems;  . 
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National  Snry^  of  Commiuiity  Solid  Wastes  Practices,  etc.,  Statistical  Data 
Processing-Mathematical  Relationsihipe ; 

State  Solid  Wastes  Planning  Gtddelines  Including  Technical  and  Administra- 
tive Assistance; 

Review  of  State  Plans  (Solid  Wastes) ; 

Relations  and  Economic  Impact  of  Solid  Wastes  Disposal  Activities  on  Land 
Use  Patterns; 

Regional  and  National  Bases  of  Costs  and  Benefits  Associated  with  State  Solid 
Waste  Management  Plans ; 

E}nvironmental  Interfaces  of  Solid  Wastes  System  and  Interrelatlon^iips  witb 
Planning  Processes ; 

Guidelines,  Criteria  and  Standards  for  Solid  Waste  Management  Systems; 

Model  Codes,  Ordinances  and  Statutes  for  Urt>an,  R^onal  and  State  Agencies; 

Development  of  Training  Courses  for  Public  OfScials ; 

Technical-Economic  Study  of  Waste  Disposal  Needs  and  Practices ; 

Economic  Study  of  Yeast  Production ; 

Application  of  Systems  Concepts  to  Solid  Wastes  Management ; 

Proposal  for  Improved  Refuse  Collection,  a  Comparative  Study  of  One-Man 
Operation ; 

Systems  Analysis  of  Solid  Wastes ; 

Consumer  Attitudes  Toward  Mineral  Taste  in  Domestic  Water ; 

Dynamic  Evaluation  Procedure ;  Refuse  Handling  System ; 

Using  Waste  Formed  in  Vegetable  and  Cheese  Production ; 

Citric  Acid  From  Citrus  Wastes  by  Fermentation ; 

Systems  Analysis  for  Shipbome  Municipal  Incineration ; 

Gully  Reclamation  Method — Landfill  Demonstration,  Nebraska ; 

California  Integrated  Solid  Waste  Management  System ; 

Patterson,  Clifton,  Passaic,  Wayne,  R^onal  Solid  Waste  Program. 

San  Jose/Santa  Clara  County,  Solid  Waste  Disposal  Demonstration  Project; 

Erie  County  Refuse  Disposal  Project ; 

Maricopa  Cormty-wide  Solid  Waste  Disposal ; 

County-wide  Sanitary  Landfill  Refuse  Disposal  Project — Broome  County,  New 
York; 

Des  Moines,  Metropolitan  Area  Solid  Waste  Study  and  Investigation ; 

Developments  of  Master  Plan  for  Solid  Waste  Collection  and  Disposal,  New 
Orleans,  La. ; 

Farmington  River  Valley  Solid  Waste  Disposal  Study  and  Investigation ; 

Solid  Waste  Disposal  Study  for  Flint  and  Genesee  County,  Metropolitan 
Area,  Michigan ; 

Western  Jefferson  County,  Wisconsin  Solid  Waste  Disposal  Study ; 

Solid  Waste  Collection  and  Disposal  Study,  Harrison  County,  Mississippi ; 

Tocks  Island  Regional-Interstate  (Pa.,  N.J.,  and  N.Y.)  Solid  Waste  Manage- 
ment Study ; 

Study  and  Investigation  and  Solid  Waste  in  Appalachian  Regional  Demon- 
stration Area — Ten  Counties  in  West  Virginia ; 

Comprehensive  Study  of  Solid  Waste  Disposal,  Cascade  County,  Montana. 

Department  of  the  Interior 

Delaware   Estuary   and   Bay   Water  Quality   Sampling  and    Mathematical 
Modeling ; 

Interstate  Regional  Planning  for  Water  Supply  and  Waste  Disposal ; 

Water  Rights  Related  to  Water  Quality  Storage ; 

Economics  of  Water  Quality  for  a  Regional  System ; 

The  Economics  of  Water  Supply  and  Quality ; 

Economic  Evaluation  of  Water  Quality ; 

A  Mathematical  Model  for  Regional  Treatment ; 

Data  Collection  Economics  for  Water  Pollution  Studies ; 

Mathematical  Models  of  Hydrologic  Systems ; 

Economics  of  Multi-purpose  Playa  Lake  Modification ; 

Studies  on  Effects  of  Watershed  Practices  on  Streams ; 

Use  of  New  Analytical  Methods  for  Water  Resources  Development ; 

Effects  of  Water  Pollution  in  San  Francisco  Bay ; 

Water  Quality  Management  on  the  Wisconsin  River ; 
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Alternative  Economic  Responses  to  the  Acid  Mine  Drainage  Problem  In 
Southeastern  Ohio ; 

The  Effect  of  Quality  Factors  on  the  Demand  for  Water-Based  Recreation ; 

Economic  Factors  in  the  Establishment  of  Water  Quality  Stream  Standards ; 

Indtratrial  Water  and  Waste  Disposal  Requirements  In  New  Jersey ; 

A  Case  dtody  of  Attitudes  of  Looal  Decision-Makers  Toward  Wat»  Pollution 
AiMLtement  in  Selected  Massachusetts  Communities  on  the  Connecticut  River ; 

The  Law  of  Water  PoUuti<m  Control ; 

A  Cominilson  of  State  Water  PoEution  Control  Laiws  and  Programs  ; 

Economic  Analysis  of  Alternative  Water  Pollution  Control  Measures ; 

Pollution  Taxes  and  the  Costs  of  Water  Quality  Management ; 

Study  of  Relationehips  Between  Waiter  Pollution  and  Industrial  Development 
in  South  Carolina ; 

Economic  Factors  in  the  E>stebllahment  of  Water  Quality  Stream  Standards ; 

Industrial  Water  and  Waste  Disposal  Requirements  in  New  Jersey ; 

Integration  of  Connecticut  Water  Rights  Laws  and  Pollution  Control  Laws; 

The  Effectiveness  of  Governmental  Action  for  Water  Pollution  Control  in  New 
Jersey; 

Water  Quality  Management  on  the  Wisconsin  River ; 

Stream  Pollution  and  Recreation ; 

The  Impact  of  Imposing  a  Water  Quality  Standard  on  a  Live  Stream ; 

The  U^e  of  Taxes,  Subsidies,  and  Regulations  to  Control  the  Effluent  of  the 
Textile  Industry ; 

Survey  of  Water  Quality  Requirements  in  Alaskan  Campgrounds  With  Pro- 
jections of  Recreation  Demands  and  Benefit/ Cost  Analysis  for  Site  Selection. 

Department  of  Agriculture 

Economic  Analysis  of  Water  Pollution  by  Pesticides  and  Other  Agricultural 
Wastes ; 

Legal  Aspects  of  Water  Quality  Standards  and  Enforcement  as  Related  to 
Agriculture  and  Rural  Resources ; 

Bc-onomic  Studies  of  FertHisser  Use ; 

Bc-onomic  Analysis  of  Animal  Waste  Disposal  in  Farm  Management ; 

Disposal  and  Utilization  of  Wastes  for  Agricultural  Processing  (Economics  of 
Marketing  By-Product  Wastes)  ; 

Welfare  and  Institutional  Economics  in  Analyses  of  Water  Resource  Manage- 
ment Problems ;  and  Water  Quality  Management  in  SmaH  Watersheds ; 

Economic  Effects  of  Pesticides  and  Other  Wastes  on  Natural  BLesources 
Quality; 

Economic  Studies  of  Sediment  Control. 

( Submitted  by  Mr.  Ryan : ) 

Question  19.  In  order  to  better  understand  the  role  that  the  Office  of  Science 
and  Technology  plays  in  the  decision-making  process,  would  you  please  explain 
what  role  it  played  in  the  decision  to  proceed  with  the  88T.  Was  the  question  of 
sonic  boom,  including  its  physiological  and  psychological  effects  upon  man, 
studied  by  08T,  and  were  these  factors  really  taken  into  consideration  in  the 
decision  to  proceed  with  the  BSTt  Did  your  office  advise  that  the  S8T  may  never 
be  able  to  fly  over  land  or  was  this  possibility  considered? 

Answer.  The  Director  of  OST  sat  with  the  President's  Advisory  Committee  on 
the  SST,  chaired  by  Secretary  McNamara,  and  participated  in  its  deliberations. 
OST  also  worked  closely  with  the  Committee  on  the  Sonic  Boom  of  the  National 
Academy,  which  was  set  up  at  the  President's  request,  and  insured  that  its  re- 
view was  carefully  considered  by  the  McNamara  Committee. 

At  the  request  of  the  Chairman  of  the  President's  Advisory  Committee  on  the 
SST  (PAC-SST),  Secretary  McNamara,  Dr.  Hornig  later  assumed  direction  of 
an  interagency  sonic  boom  study  program.  This  Interagency  effort  was  advised 
by  the  National  Academy  of  Sciences  Committee  on  Sonic  Boom  and  carried  out 
by  USAF  and  various  contractors,  including  the  Stanford  Research  Institute. 
Naturally,  the  central  problem  of  interest  In  these  studies  was  the  suitability  of 
SST's  of  various  design  for  commercial  overland  flight.  The  effects  of  sonic  booms 
on  structures,  animals  and  people  were  Included  In  the  studies  directed  by  OST 
and  the  principal  conclusions  included  in  a  report  which  was  released  to  the 
public.  Studies  are  still  continuing  but  now  they  are  under  the  direction  of  the 
Department  of  Transportation. 


Digitized  by  VjOOQIC 


38 


( Submitted  by  Mr.  Bell : ) 


Question  20,  In  your  prepared  statement  you  indicated  that  systems  analyses 
would  he  used  to  help  clarify  some  of  the  problems  in  pollution  because  of  the 
sheer  size  and  complexity  of  the  problem. 

(a)  Is  it  expected  that  this  effort  will  be  done  in-house  or  contracted  outf 

(b)  If  contracted  out,  is  there  the  danger  that  a  company  which  does  the 
analyses  will  have  a  significant  competitive  advantage  over  other  organizations 
regarding  the  development  of  hardware  to  combat  pollution  f  Bow  does  the  Fed- 
eral Oovemment  protect  against  this  possibility? 

(c)  Please  discuss  the  possible  use  of  the  systems  analyses  capability  of  pri- 
vate industry  in  light  of  the  October  1967  ruling  of  the  Civil  Service  Commission 
suggesting  that  it  is  illegal  in  many  instances  to  use  contractor-supplied  per- 
sonnel to  perform  work  ordinarily  handled  by  Federal  employees. 

Answer,  (a)  The  prepared  statement  indicated  that  the  use  of  systems  analysis 
has  frequently  been  suggested  to  clarify  problems  we  as  a  Nation  are  facing  and 
to  point  the  way  to  effective  solutions.  It  further  indicated  that  OST  has  "re- 
cently undertaken  to  clarify  the  possibilities  and  limitations  of  this  approach". 

Our  initial  action  has  been  to  bring  together  several  persons  skilled  in  sys- 
tems analysis  to  explore  the  value  of  undertaking  an  objective  analysis  of  the 
use  and  limitations  of  systems  analyses  as  a  guide  to  those  in  public  decision- 
making positions.  At  the  present  time  OST  does  not  propose  to  directly  involve 
itself  in  an  operational  program  in  the  application  of  systems  analyses. 

(b)  As  indicated  in  (a)  above,  no  contractual  work  is  now  planned  by  OST. 
In  response  to  the  general  nature  of  the  question,  it  is  potentially  true  that  any 
non-governmental  firm  might  gain  some  advantage  through  contractual  or  other 
work  programs  in  which  they  might  engage  with  Grovemment  Systems  analysis, 
more  usually,  would  involve  a  planning  process  rather  than  hardware  develop- 
ment, although  there  would  be  exceptions  to  thi& 

(c)  Civil  Service  Commission  rulings  are,  of  course,  to  be  followed.  In  relation 
to  systems  analyses  capability  of  private  industry,  it  is  likely  that  Government 
will  use  such  outside  help  on  specific  research  tasks  or  other  related  matters  as 
necessary.  For  usual  program  analyses,  Government  agencies  are  prepared  or 
are  preparing  to  carry  out  needed  tasks  involving  systems  analyses  with  their 
own  staffs. 

Mr.  Daddario.  Our  next  witness  is  Dr.  John  Buckley,  who  has  been 
of  great  help  to  this  oommi ttee  on  several  occasions.  We  are  pleased 
to  have  you  here  this  morningr.  Dr.  Buckley.  Dr.  Buckley  is  Director 
of  the  Office  of  Ecology  in  the  Department  of  Interior,  but  today  he  is 
here  representing  the  Committee  on  Environmental  Quality  of  die 
Federal  Council  on  Science  and  Technology. 

(Dr.  Buckley's  biography  follows:) 

Dr.  Jonx  L.  Bucklet 

Education :  BS,  New  York  State  CoUege  of  Forestry,  MS,  PhD  (wildlife  man- 
agement). 

Professional  history:  Professor  of  wildlife  management;  asst  chief,  wildUfe 
research  branch.  Bureau  of  Sport  Fisheries  and  Wildlife,  director,  Patuxent 
Wildlife  Research  Refuge,  chief,  OflSce  of  Pesticides  Coordination,  Bureau  of 
Sport  Fisheries  and  Wildlife. 

AfflUations:  National  Research  Council;  AAA8,  Wildlife  Society;  Arctic 
Institute. 

Fields  of  special  competence:  Wildlife  ecology,  population  fluctuations;  en- 
vironmental contamination. 
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STATEMENT  OF  DR.  JOHN  L.  BTJOELET,  COMMITTEE  ON  ENVIEON- 
MENTAL  QXJALITT,  EEDEEAL  COUNSEL  FOB  SCIENCE  AND 
TECHNOLOOT 

Dr.  BtJCKLET.  Thank  you,  Mr,  Chairman.  It  is  a  privilege  to  be  here 
and  I  am  sorry  I  am  disorganized  as  usual.  The  large  stack  of  papers 
here  is  witness  to  this. 

The  princijjal  item  I  wish  to  lay  before  the  ^up  this  morning  is 
what  we  consider  to  be  the  beet  summary  available  at  this  time  of 
exi)enditures  on  pollution  research  in  the  Federal  Grovernment, 
The  last  of  the  addition  on  the  individual  pieces  was  finished  at  1 
o'clock  this  morning  and  the  summary  at  10  minutes  of  10.  If  there 
are  some  arithmetic  errors,  I  hope  the  comixiittee  will  permit  me  to 
make  some  changes  in  the  fairly  near  future. 

In  the  inter^ts  of  time,  Mr.  Chairman,  I  will  skip  through  the 
testimony  here  quite  rapidly  and  request  my  prepared  statement  be 
included  here. 

(The  statement  follows :) 

PBEPABBD  STATEliENT  OF  JOHN  L.  BUCKLET,  CHAIBMAN,  RESEABCH,  DEMONSTRA- 
TION, AND  Development  Subcommittee  of  the  Federal  Council  for  Science 

AND   TEOHNOLOOT'S   COMMITTEE   ON    ENVIRONMENTAL    QUALITY 

The  decision  to  form  a  Research.  Development,  and  Demonstration  Subcom- 
mittee was  reached  at  a  meeting  of  the  Committee  on  £}nvironmental  Quality  on 
August  22,  1967.  The  minutes  of  the  next  Committee  meeting  on  September  12, 
1967,  show  that : 

Two  major  activities  of  the  Subcommittee  on  Research,  Development,  and 
Demonstration  will  be  <1)  to  review  the  ongoing  research  program  with 
a  view  to  understanding  how  rapidly  answers  are  accumulating;  and  (2)  to 
review  the  priority  and  balance  of  the  proposed  program.  Inherent  in  both 
review  activities  is  the  desirability  of  assuring  covering  of  gaps  and  pre- 
venting unplanned  overlap.  Trends  in  intra-mural  vs.  extra-mural  research 
will  be  studied,  especially  as  they  relate  to  manpower. 
The  Subcommittee  held  a  series  of  meetings  through  the  early  fall  at  which 
it  discussed  bow  it  could  best  gather  the  necessary  information  to  carry  out 
these  duties.  The  possibility  of  obtaining  the  required  information  from  the 
Defense  Documentation  Center  or  from  the  Scientific  Information  Exchange  was 
discussed,  but  a  trial  run  with  the  Defense  Documentation  Center  suggested 
that  problems  of  definition  would  be  exceedingly  difficult.  It  was  therefore  con- 
cluded that  we  should  simultaneously  query  ti^ese  information  sy^ems  and  the 
Government  departments  and  agencies  known  to  have  programs  in  this  area 
(a  preliminary  result  from  the  Science  Information  Exchange  is  shown   in 
Appendix  4).  This  would  provide  us  with  a  useful  base  of  information  together 
with  some  insights  into  the  ways  in  which  we  can  best  use  the  established 
information  systems.  A  copy  of  the  questions  and  instruction  sheet  that  went 
to  the  Government  departments  and  agencies  is  attached  as  Appendix  1. 

Basically,  the  Research,  Development,  and  Demonstration  Subcommittee  in- 
tended to  find  out  how  much  of  what  kinds  of  research  was  being  conducted 
by  whom  and  with  what  results  in  the  areas  of  understanding  and  controlling 
pollution.  With  such  a  base  of  information,  it  should  be  possible  to  determine 
what  is  being  done;  to  assess  in  some  measure  the  balance  of  the  programs; 
and  the  data  acquired  should  supply  a  useful  basis  for  evaluating  priorities. 
(Parenthetically,  it  is  necessary  to  note  that  the  Subcommittee  recognizes  that 
each  Federal  agency  supports  the  research  that  is  most  urgent  in  the  conduct 
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of  its  owtt  mission ;  it  is  possible,  however,  that  the  "mix"  of  research  developed 
by  the  several  departments  and  agencies  may  not  be  the  oi^imum  for  the  nation 
as  a  whole.)  Only  with  a  factual  background  deecrlMng  today's  program  is  it 
possible  tx>  enter  upon  a  meaningful  evaluation  of  these  questions. 

Table  1  provides  the  results  from  the  questionnaire.  It  is  quite  certain  that 
this  table  is  the  best  representation  eo  far  obtained  of  Federal  efforts  in 
research,  development,  and  demonstration  related  to  pollution.  At  the  same 
time,  we  are  aware  of  a  number  of  items  that  must  be  considered  in  tttdng  this 
table.  First,  the  footnotes  to  the  table  indicate  that  there  is  a  considerable 
amount  of  transfer  of  funds  within  the  Qovemment  aimed  at  the  most  efficient 
solving  of  problems.  We  have  attempted  to  identity  such  moneys  so  that  there 
is  no  "double  counting*'  in  the  funds.  Second,  data  were  already  available  on 
funds  spent  on  pesticide  research  in  fiscal  year  1967  and  it  did  not  seem  fruitful 
to  ask  each  agency  again  to  supply  the  information.  The  1967  pesticide  data 
were  gathered  under  the  auspices  of  the  Federal  Gonmiittee  on  Pest  Control* 
which  kindly  made  the  data  available.  They  are  included  in  Table  2.  There  is  a 
small  amount  of  pesticide  research  also  reported  in  Table  1  but  we  believe  this 
to  be  less  than  $2  million.  Third,  for  purposes  of  our  tabulations,  intramural  is 
considered  as  work  done  by  Federal  employees.  Fourth,  and  very  much  to  the 
point,  much  of  the  research,  demonstration,  and  development  reported  here  is 
directly  pertinent  to  understanding  and  controlling  pollution,  but  would  be 
conducted  for  other  reasons  even  if  we  were  not  supporting  pollution  control  at 
the  Federal  level.  Thus,  better  means  of  pest  control  and  improved  combustion 
are  both  desirable  for  increased  efficiency.  They  also  both  contribute  to  reduction 
of  pollution.  We  have  identified  some  moneys  of  this  sort  but  believe  much  more 
detailed  analysis  is  necessary  to  really  understand  this  factor.  Fifth,  investiga- 
tions and  research  on  pollution  control  are  required  as  part  of  any  military 
research,  development,  test,  and  evaluation  program  (reference  to  DOD  Direc- 
tive 5100.50).  It  is  difficult,  if  not  impossible,  to  separately  identify  all  research 
on  the  problem,  since  a  large  effort  is  undertaken  with  regard  to  systems  ^ec- 
tiveness,  or  military  personnel  protection.  The  data  on  pollution  research  cost 
thus  do  not  include  many  ismch.  expenditures. 

The  Subcommittee  considers  its  most  important  task  the  evaluation  of  the 
material  supplied  in  response  to  Part  II  of  the  questionnaire.  Several  approaches 
have  been  taken  by  different  agencies.  One,  by  the  Federal  Water  Pollution 
Control  Administration,  consists  of  a  presentation  of  research  on  "effects  of 
pollution"  in  the  form  of  a  matrix.  A  part  of  this  is  supplied  as  Appendix  2  to 
demoihsrtrate  -tiiis  approach.  Another,  developed  by  the  Public  Health  Service, 
requires  a  relatively  elaborate  coding  but  permits  display  of  a  large  amount  of 
data  on  a  single  sheet  An  example  is  shown  as  Appeiulix  3. 

I  appreciate  the  chance  to  appear  before  your  Committee  and  to  describe  the 
activities  of  the  Research,  Development,  and  Demonstration  Subcommittee  of  the 
Committee  on  Environmental  Quality.  Many  of  the  Subcommittee  men:d>erB  are 
in  the  Hearing  room  and  between  us  we  will  be  pleased  to  try  and  answer  any 
questions  you  may  have. 

Thank  you. 
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TABU  L-EXPENOITURES  REPORTED  BY  THE  FEDERAL  GOVERNMENT  ON  POUUTION  RESEARCH.  DEVaOPMENT. 
AND  DEMONSTRATION  (EXCEPT  PESTICIDES)  IN  FISCAL  YEAR  1968 

{Thousands  of  dollars] 


Fbcal  year  1967 

Fbcal  year  1968 

Including 
pasticidas 

Total 

Excluding  pasticidas 

Intra-        Extra-        Total 
mural        mural 

Excluding  pasticidas 

Intra- 
mural 

Extra- 
mural 

Total 

LEfeetsofpoll 

(a)Dir«n 
(b)  On  a 

an 
(e)  On  1 

am 
(d)Onla 

(0  On  01 

ution. 

44.258 

12.891 

22.152 

35.764 

16.294 

25.188 

41.943 

tlyonman 

op  plants  and  domostic 

janbnab 

17.508 

5.234 

9.256 
6.289    . 

414 

(5.481) 
736 

1.742 

ra 

1.050 

6.463 

753 

2.200 

"""249" 
(3.201) 

1.101 
683 

■"i;6o6'" 

6.123 
2.731 
4,513 

(2.2J., 

641 
190 
155 
50 

12.645 
3.484 

(5.«.) 

1,742 

'873 

155 

1,050 

8.960 
1.418 
2.324 

304" 

302 

960 

701 

50 

1.150 

5.601 
2.617 
4.745 

(«.^) 

1.603 
320 

1.076 
453 

14.632 
4.035 
7.459 

iMMitory  anbnab- ...... 

latarbb  or  structuras. 

6.808 

533 

(8.245) 

X)  Air 

^  Fresbwatar   (autro- 
phkatlon).. 

3)  MaVlne..... 

4)  Urban 

iSiSl:::::::::::::: 

^'544' 

2.563 
1.021 
1  126 
i;603 

g  Solb 

[8)  Mixad 

65 
202 

65 

202"" 

65 
202 

65" 

598" 

65 
598 

I  Traasport  distribution,  and  fata  of 
pollutants 

29.586 

5.247 

12.941 

18.602 

5.830 

13.003 

19.090 

(b)  Degradatioii.' 

16.002 
2.186 

4,571 
676 

11,431 
1.510 

16,002 
2,186 

4,884 
946 

10,996 
2,007 

15,880 
2,953 

4.  Eiposura  to  and  sourcas  of  pollution. . . 

5.  Social,  aconomic,  and  lagal  aspects  of 

pottution 

14,736 
2,403 

1,891 

6,836 
1,782 

319 

4,083 
621 

1.572 

11,536 
2.403 

1,891 

7,090 
2,341 

684 

4,296 
747 

2.022 

12,042 
3,068 

2,706 

6.  Prtvontion  and  control  of  pollution... 

118,967 

25,832 

49,826 

75.779 

31. 142 

74,414 

105.666 

IS 

T 

arch 

lopment 

66,195 
29,272 
23.500 

13,171 
2,951 
5:710 

17.153 
18,883 
13.790 

30,445 
21,834 
23;  500 

16,782 
3,812 
10,548 

18,612 
30,709 
25,093 

35.504 
34,521 

onstration    . 

35,641 

otal  obligations 

211,841 

52.907 

92,195 

145,975 

63,381 

119,670 

184, 535 

Ntia:  Fiscal  yaar  totals  and  numbarad  category  totab  may  axcaad  tha  sums  of  ttia  respactiva  rows  and  columns  because 
soeit  agencies  did  not  provide  detailed  breakdowns.  Research  and  development  estimated  at  1132,600,000  in  fiscal  year 
1967  and  $136,500,000  in  fbcal  vear  1968  not  conducted  for  pollution- related  our  poses  abo  contributes  to  understanding 
and  controlling  pollution.  18,000,000  of  tiib  in  fbcal  year  1967  and  $10,000,000  in  fbcal  year  1968  was  spent  on  aircraft 
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Table  2. — Pesticides  research  conducted  or  supported  Jyy  the  Federal  Qovem- 
ment  ^  in  fiscal  year  1967.  Data  gathered  and  supplied  by  the  Federal  Com- 
mittee on  Pest  Control  (FCPC) 

[Thousands  of  dollars] 

1.  Effects  of  pollution* 8,494.6 

(a)  Directly  on  man 4,862.9 

(b)  On  crop  plants  and  domestic  animals 1,750.4 

(c)  On  nondomesticated  plants  and  animals 1, 881.3 

(d)  On  nkaterials  or  structures 

(e)  On  environments : 

(1)  Air 

(2)  Freshwater  (eutrophication) 

(3)  Marine 

(4)  Urban 

(5)  Rural 

(6)  Wild 

2.  Transport,  distribution  *  and  fate  of  pollutants 10, 985. 2 

(a)  Movement 

(b)  Degradation 

3.  Measurement  and*  instrumentation 3,200.4 

4.  Exposure  to  and  sources  of  pollution 

5.  Social,  economic,  and  legal  aspects  of  pollution 

0.  Prevention  and  control  •  of  pollution 43, 188. 5 

(a)  Research 

(b)  Development 

(c)  Demonstration 


Total  obligations 65,868.7 

^Includes  data  from  Department  of  Agriculture,  Defense,  Health,  Bducation.  and  Wel- 
fare, and  Interior,  and  from  the  Atomic  Energy  Commission,  National  Science  Foundation, 
and  the  Tennessee  Valley  Authority. 

*  Included  as  categories  B-3  and  D  on  the  FCPC  questionnaire. 

*  Included  as  category  EJ-1  on  the  FCPC  questionnaire. 

*  Included  as  category  F  on  the  FCPC  questionnaire. 

*  Included  as  categories  Cl-11  and  E-2  on  the  FCPC  questionnaire. 

Appendix  1.  Qubstionnaibb  and  Instbuction  Sheet  on  Research,  Development 
AND  Demonstration  of  Pollution 

(Instructions  for  Questionnaire  on  Pollution  Research,  Development,  and  Dem- 
onstration Supported  or  Conducted  by  the  Federal  Government) 

1.  On  each  questionnaire  sheet  indicate  organization  to  which  the  resixmse 
applies. 

2.  On  Part  I  of  questionnaire,  include  fiscal  year  1067  and  expected  fiscal  year 
1068  funds. 

3.  Pollution,  for  purposes  of  this  questionnaire,  is  defined  as  follows: 
"Environmental  i)ollution  is  the  unfavorable  alteration  of  our  surroundings, 

wholly  or  largely  as  a  by-product  of  man's  actions,  through  direct  or  Indirect 
effects  of  changes  in  energy  patterns,  radiation  levels,  chemical  and  physical 
constitution  and  abundances  of  organisms.  These  changes  may  affect  man 
directly,  or  through  his  supplies  of  water  and  of  agricultural  and  other  bio- 
logical products,  his  physical  objects  or  possessions,  or  his  opportunities  for 
recreation  and  appreciation  of  nature." 

4.  On  Part  II,  indicate  the  subjects  or  fields  in  which  work  is  performed,  but 
not  the  funds  or  manpower  involved. 

5.  Pesticides  need  not  be  included  because  necessary  information  is  available 
from  the  recently  completed  study  of  the  Federal  Committee  on  Pest  CJontrol. 

6.  Those  who  prepare  this  information  are  cautioned  to  retain  their  working 
papers.  Questions  generated  by  this  study  that  cannot  be  answered  by  the  report 
of  this  study  will  be  referred  to  the  appropriate  agencies.  It  is  probable  that 
this  study  will  be  repeated  in  the  future ;  therefore,  the  working  papers  will  be 
of  asssistance  in  preparing  future  inputa 
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7.  Members  of  the  Researcli,  Development,  and  D^nonstration  Subconmiittee 
will  be  glad  to  answer  questions  that  arise  in  the  course  of  completing  the 
questioimaire.  Members  are : 

Dr.  John  L.  Buckley— USDI  Dr.  Louis  B.  C.  Fong— NASA 

Code  183-4091  Code  13-27695 

Dr.  Helmut  K.  Buechner— Smithaonian    CoL  Alvin  F.  Meyer,  Jr.— DOD 

Code  144-5945  Code  11-69377 

Mr.  Jared  J.  Dayi»— ABC  Dr.  CecU  H.  Wadlelgh—USDA 

Code  119-4155  Code  123a-571 

Dr.  Edward  S.  Deevey— NSF  Dr.  Douglas  L.  Worf— PHS 

Code  183-7888  Code  13-22575 

Question NAiBE  on   Pollution   Reseabch,   Development,   and  Demonstration 

SXTPPOBTED  OB  CONDUCTED  BY  THE  FEDEBAL  GoTEBNMENT 

Part  I — Obligations  (rather  than  Expenditures)  Fiscal  Year  1967  and  Fiscal 
Year  1968.  Include  att  funds  obligated.  (Indicate  separately  any  funds  received 
from  other  Federal  agencies.)  Show  intramural  and  extramural  separately. 

1.  Effects  of  pollutants  or  pollution. 

(a)  Directly  on  man. 

(b)  On  crop  plants  and  domestic  animals. 

(c)  On  non-domesticated  plants  and  animals. 

(d)  On  materials  or  structures. 

(e)  On  environments : 

(1)  Air  e.g.,  inadvertent  weather  modiflcatioiL 

(2)  Freshwater  e.g.,  eutrophicatlon, 

(3)  Marine  (including  estuaries)  e.g. 

(4)  Urban  e.g. 

(5)  Rural  e.g. 

(6)  WUd  e.g. 

[Effects  included  here  are  those  exerted  on  a  whole  systrai  rather  than  on 
its  (Separate  parts.  Do  not  report  i^seairch  here  that  is  treported  under  (a)-(d)  ] 

2.  Transport,  distribution,  and  fate,  including  accumulation  and  degradation 
of  pollutanits. 

(a)  Movement — ^including  physical  and  biological  movements  (cycling). 

(b)  Degradation — ^physical  or  chemical  changes. 

3.  Measurement  and  instmmentatioiL 

4.  Exposure  to  and  sources  of  pollution. 

5.  Social,  economic,  and  legal  aspects  of  pollution. 

6.  Prevention  and  control  of  pollution. 

(a)  Besearch 

(b)  Dev^opment 

(c)  Demonstration 

Part  II — Research  on  pollution.  Details  of  research  conducted  or  supported  by 
agency.  Include  all  R  D  &  D  conducted  regardless  of  source  of  funds,  and  all 
R  D  &  D  you  support  outside  Federal  Government  The  following  descriptions 
of  categories  are  to  be  used : 

Include  support  of  all  research  directed  toward  understanding  and  controlling 
pollution,  such  as  bio-geo-chemical  cycling,  study  of  unpolluted  control  areas,  etc. 
Responses  may  be  in  tabular  form. 

1.  Effects. — E}ach  report  should  show  what  organism  or  group  of  organisms,  or 
community  or  ecosystem  is  being  studied ;  what  pollutants  or  kinds  of  pollution, 
including  noise  and  heat  are  being  studied;  what  kinds  of  effects  are  being 
measured,  such  as  mortality,  behavior,  physicological  changes,  etc.  Pollutants 
may  affect  individuals,  populations,  communities  of  plants  and  animals,  or 
ecosystems.  The  kinds  of  effects  for  individuals  may  range  from  death  to  subtle 
behavioral  changes;  for  populations,  in  addition,  ttxey  may  include  changes  in 
natality  and  mortality  rates  and  other  population  parameters;  for  plant  and 
animal  communities,  they  may  also  include  changes  in  species  in  the  community ; 
and  in  ecosystems  that  may  include  altered  rates  of  such  processes  as  photo- 
synthesis, bio-geo-chemical  cycling,  etc.  For  experimental  work,  the  kinds  of 
pollutants  should  be  specifically  listed  to  include  each  chemical  compound  with 
some  indication  of  the  rage  of  concentrations,  mode  of  exposure  and  combina- 
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tlons  with  other  enviroiimental  factors ;  or  in  the  case  of  noise,  light,  heat,  etc., 
pertinent  descriptions  should  be  included.  Be  as  s|>eciflc  as  possible  here.  Each 
substance  or  kind  of  pollution  should  be  related  to  a:  particular  species  and  kind 
of  effects  under  investigation.  As  much  of  tlie  foregoing  material  as  is  applicable 
should  be  supplied  for  epidemiological  studies. 

2.  Transport,  distribution,  and  degradation, — ^The  whole  array  of  physical, 
chemical;  and  biological  processes  involved  in  movement  of  pollutants  in  the 
environment  is  of  concern.  Aside  from  the  obvious  distribution  of  pollutants 
poured  into  our  waterways,  or  air  pollutants  released  Into  the  atmosphere  by 
combustion^  other  substances  are  included.  For  example,  pesticides  which  are 
applied  to  farm  fields  may  move  to  the  atmosphere  as  vapor,  or  as  solids  or 
liquids  attached  to  airborne  particles;  or  may  be  washed  into  water  courses; 
or  may  be  picked  up  and  incorporated  into  the  plant  and  animal  tissues  and 
transported  with  ithese.  Thus,  studies  of  atmospheric  circulation,  l^e  hydral<^c 
cycle,  migratory  patterns  of  birds  or  fishes,  and  marketing  patterns  of  agricul- 
tural produce  may  all  contribuite  directly  to  understanding  this  probleuL  The 
locus,  rates,  and  kinds  of  changes  that  take  place  in  the  pollutants  also  are  of 
concern,  and  studies  on  atmospheric  chemistry  and  metabolic  alteration  are 
included  here. 

3.  Measurement  and  instrumentation. — Studies  devoted  to  the  detection,  identi- 
fication, and  quantification  of  pollutants  or  effects  of  pollutants  are  included 
here.  Because  such  measurements  are  so  closely  related  to  instrumentati(m, 
instrument  development  is  also  included. 

4.  Emposure  to  and  sources  of  pollution, — ^The  exposure  to  the  same  pollutant 
from  various  sources  (e.g.,  lead  in  air,  water,  aJkL  food)  and  the  relative  con- 
tribution of  different  sources  of  the  same  pollutant  or  pollution  is  the  central 
issue  here.  For  example,  cartxm  dioxide  may  come  from  volcaiK)9,  forest  fires, 
respiration,  power  generation,  and  a  whole  host  of  other  sources  of  combustion ; 
the  hydrocarbons  in  the  atmoshpere  come  from  volatiles  produced  ixom  growing 
trees,  from  combustion  in  motor  vehicles,  from  combustion  (and  lack  of  com- 
bustion) in  jet  aircraft  and  diesel  engines,  etc. 

5.  Social,  eoonofnio,  and  legal  aspects  of  pollution, — ^Attitudes>  likes  and  dis- 
likes, political  organization  related  to  c(mtrol,  etc. 

6.  Control  of  pollution, — Control  of  pollution  or,  more  properly,  management 
of  pollution  may  indnde  prevention  through  use  of  a  non-polluting  technology ; 
removal  of  pollutants  that  are  formed  before  they  enter  the  environment;  or 
treatment  of  some  part  of  the  environment  to  remove  the  pollutant  Research 
here  will  grade  into  development  and  on  into  demonstration  where  the  intent 
is  to  gradually  move  a  laboratory  discovery  into  a  practical  operating  system  or 
device  which  the  public  or  some  segment  of  it  can  be  convinced  to  use. 

APPENDIX  4  (TO  TESTIMONY  OF  DR.  JOHN  L  BUCKLEY) 
FEDERAL  SUPPORT  FOR  FISCAL  YEAR  1967  ON  POLLUTION— AIR,  SOIL.  AND  WATER 

Extramural  Intramural 


Agency  With  Without  Funds  With  Without         Funds 

funds  funds  funds  funds 


USDA 8  76       1104,818 36 

AEC 34  3     1,244,174 12 

Commerce 2  3        111,100  35  I     12,694,940 

DOD 19  11         625,000  15  13  340,000 

HEW 213  1      8,680,905  12  2  434.550 

HUD 1  1  26,650 

Interior 396  41    10,248,551  61  87       2,872,852 

NASA 8  2      1,136,000  1 123,000 

NSF 17 662,200 

TVA 1 13 

VA 11  


Total 698  139    22,839,398  124  175       6,465,342 

Note:  The  statistics  in  this  table  represent  only  those  research  giants  and  contracts  registered  with  the  Science  infbrme- 
tiOD  Exhange  by  Federal  granting  agencies. 
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QSNSEAL    SieifZFIGANCE    OF    S.LSI    OOUPIULTIONB 

CompUation  of  data  from  Science  Information  Exchange  (S.I.E.)  are  subject 
to  some  inherent  limitations  and  exceptions.  Wherever  possible,  S.I.E.  will  note 
and  estintiate  the  significance  of  these  conditions  as  they  apply  to  each  onnpila- 
tioD.  There  are  also  the  general  limitations  noted  below  that  should  be  recognized 
in  order  to  avoid  possible  misinterpretation,  confusion,  and  contradictory  con- 
closions,  when  comparing  these  data  with  other  sources. 

3.I.E.  is  an  inventory  of  research  tasks,  where  'task"  means  a  small  uniquely 
identified  unit  of  research  woi^ 

Hie  dollar  values  recorded  by  S.I.E.  are  intended  only  to  show  the  annual  level 
of  ^ort  (or  eupport)  for  each  individual  task. 

Sums,  totals,  and  compilations  of  S.I.E.'s  research  task  records  are  not  de- 
signed to  reflect  budget  data.  Therefore,  S.I.E.  dollars  sums  and  totals  cannot  be 
reconciled  with  budgets  that  are  essentially  inventories  of  total  dollars.  The 
latter  allocates  all  R&D.  dollars  to  specified  categories.  S.I.E.  counts  only  those 
dollars  that  are  annually  allocated  to  a  selected  list  of  items  identified  as  basic 
and  applied  research  tasks.  This  does  not  include  many  categories  of  overhead, 
general  support,  construction,  fellowships,  etc. 

S.LE.  dollar  sums  and  totals  can  be  used  as  a  comparative  indew  of  relative 
emidiaflis  and  distribution  among  agencies,  or  recipients,  or  geographical  areas, 
of  subject  fields,  etc,  for  one  or  a  series  of  years,  if  the  inherent  limitations  and 
ezoepti(His  are  clearly  recognized  in  each  case  and  applied  to  the  derivation  of 
ccndusi(Mia  For  example: 

(1)  S.I.E.  receives  no  research  records  classified  for  national  security. 

(2)  S.I.E.  receives  no  dollar  values  for  most  inhouse  research  tasks. 

(3)  At  this  time,  S.I.E.  receives  few  records  of  development  projects  and 
programs. 

In  comparing  S.I.E.  data  with  other  sources,  it  should  be  noted  that  many 
projects  and  tasks  are  on  the  borderline  between  applied  research,  advanced 
technology,  and  development  The  decision  for  inclusion  or  exclusion  is  abri- 
tnury,  and  may  differ  among  agencies,  and  by  individuals.  These  may  total 
fairly  large  sums,  and  corresponding  diiscrepancies. 

(4)  S.I.E.  focuses  on  the  research  task,  per  se.  Contracts,  grants,  and 
funds  allocated  to  general  research  support,  such  as  interdisciplinary  lab- 
oratories, institutional  grants,  etc  that  are  not  related  to  specific  researdi 
taAa  may  not  come  to  S.LK  or  may  be  accounted  differently. 

(5)  S.I.E.  registers  research  tasks  according  to  the  fiscal  year  in  which  the 
research  bc^ian.  This  may  or  may  not  agree  with  the  fiscal  year  in  which  the 
funds  were  budgeted,  committed,  or  obligated. 

(6)  S.I.E.  records  the  annual  cost  (level  of  effort)  for  a  grant  or  contract 
that  may  extent  over  several  yeara  Some  ag^icles  assign  the  budget  cost 
of  a  single  8-year  grant  to  one  fiscal  year,  in  compiling  their  reports. 

(7)  S.IJI.  can  only  report  on  tiisks  that  have  been  registered  by  the  par- 
ticipating Agencies.  All  Federal  Agencies  do  not  register  their  entire  pro- 
grams so  that  S.I.E.  can  not  guarantee  complete  coverage  for  any  given  pro- 
gram, subject,  or  agency. 

(8)  The  S.LE.  collection  has  grown  rapidly  over  the  years  as  agencies 
have  initiated  and/or  increased  their  registration.  Comparative  trends  over 
a  series  of  years  in  some  categories  may  refiect  the  growth  of  the  Exchange 
rather  than  changing  emphasis  in  the  research  area  or  program. 

(9)  With  any  compilation,  S.I.EI  will  note  and  estimate  the  significance  of 
these  limitations,  as  far  as  possible,  if  requested  to  do  so. 

Dr.  Buckley.  Dr.  Homig's  statement  pointed  out  the  existence  of 
this  committee  and  the  reason  for  it.  I  would  like  to  start  with  a 
history  of  the  actions  the  subcommittee  has  taken. 

We  spent  some  time  discussing  in  the  fall  how  we  might  best  get 
at  an  understanding  of  what  the  pollution  research  program  in  Qie 
Federal  Government  was.  One  of  the  suggestions,  and  a  useful  one, 
was  that  we  query  the  Department  of  Defense  Documentation  Center, 
and  we  did.  This  is  one  of  five  volumes  of  this  size  which  describes 
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individual  undertakings  that  deal  with  pollution  research  in  the 
Federal  Government,  ft  is  a  rather  unmanageable  document  at  this 
point  in  time.  It  has  no  figures  in  here  on  dollars.  It  includes  many 
things  which  are  important  in  understanding  pollution,  but  just  whsi 
to  do  with  it  and  how  to  digest  it  has  been  &yond  us  so  far. 

We  have  also  asked  for  similar  kinds  of  information  from  the 
Science  Information  Exchange,  managed  by  the  Smithsonian  Institu- 
tion, and  the  printout  from  uiere  I  think  will  be  even  more  volimii- 
nous  than  the  one  we  h-ave  obtained  this  way.  A  preliminary  tabulation 
on  expenditures  is  appendix  4  to  my  prepared  statement. 

Our  problem  I  think  is  not  in  obtaining  sufficient  information,  our 
problem  is  trying  to  find  it  in  a  compact  enough  form  to  be  useful  to  us. 

Having  basically  looked  at  information  readilj^  available,  we  asked 
the  agencies  to  supply  responses  to  a  questionnaire,  a  copy  of  which 
is  present  in  the  appendix  to  the^  prepared  testimony  here. 

We  did  not  ask  about  expenditures  on  pesticides  or  pest  control- 
related  research  because  these  data  had  already  be^i  gathered  by 
another  group  under  the  Federal  Committee  on  JPest  Control,  which 
is  made  up  of  representatives  of  the  Departments  of  Agriculture, 
Interior,  Health,  Education,  and  Welfare,  and  Defense,  The  data 
were  similar  enough  that  we  have  included  them  here  in  table  2  of 
this  testimony.  The  total  figures  on  1967  expenditures  which  we 
thought  related  to  pollution  that  was  spent  on  pesticides  and  pest 
control  research  was  $65,868,000.  The  other  data  gathered  have  not 
been  summarized  in  all  of  the  detail  we  would  like  as  yet.  The  total 
expenditure  in  1967  reported  here  is  $146,890,000.  In  1966,  it  has  in- 
creased to  $184,925,000.  The  overall  totals,  assuming  the  same  level 
of  pesticide  research  expenditures  in  fiscal  year  1968  as  in  fiscal  year 
1967,  would  be  at  least  $210  million  in  1967  and  $250  million  in  1968. 

I  must  point  out  that  there  are  underestimates  of  the  amount  of 
money  actually  expended  that  is  germane  to  research  on  understand- 
ing and  controlling  pollution.  There  are  moneys  in  here,  substantial 
amounts  of  them,  which  would  be  spent  regardless  of  whether  pollu- 
tion was  a  problem  or  not.  For  example,  tnere  is  a  need  to  increase 
the  efficiency  of  pest  control  for  agricultural  reasons,  and  the  research 
devoted  to  improving  control  methods  is  included  here  because  it 
does  reduce,  or  will  permit  us  to  reduce  the  amount  of  pollution,  but  it 
equally  would  go  on  regardless  of  this  particular  problem,  but  perhaps 
not  so  vigorously. 

The  same  thing  applies  to  many  other  areas.  Some  of  these  are 
included,  some  are  not.  So  the  figures  are  inaccurate  and  underesti- 
mates to  that  degree. 

In  addition  to  asking  for  data  on  fimds,  we  also  asked  the  agencies 
to  tell  us  as  precisely  as  possible  the  kinds  of  research  they  were  con- 
ducting. We  have  not  progressed  far  with  the  analysis  of  these  data. 
Some  of  the  approaches  to  analyzing  this  information  are  included 
in  part  in  several  appendices  to  the  prepared  testimony  here.  One 
example  is  from  the  Federal  Water  Pollution  Control  Administration, 
the  second  one  is  from  the  Public  Health  Service. 

The  high  points  I  would  like  to  point  out  in  the  numbers  as  they 
exist  here  now  are  that  in  1968,  $45  million  is  OTogpamed  for  research 
on  the  effects  of  pollution — ^the  effects  of  pollution  on  man,  on  crop 
plants  and  animals,  on  nondomesticated  plants  and  animals,  on  ma- 
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terials  or  structures  and  in  the  environment  in  general,  including  air, 
fresh  water  and  marine,  and  soils.  This  is  less  flaan  one- fourth  of  the 
total  money  programed. 

The  secona  item  is  on  transport  and  distribution  and  fate  of  pol- 
lutants, which  is  $20  million.  The  basic  reason  for  imdertaking  re- 
search on  effects  of  pollution  is  to  achieve  an  understanding  of  how 
much  of  any  particular  i>ollutant  we  can  tolerate  without  detriment 
to  those  things  we  want.  At  the  same  time,  in  order  to  understand 
where  to  take  an  action  and  how  to  control  the  levels,  it  is  necessary 
to  understand  about  the  transi>ort  or  movement  of  these  pollutants. 
That  is  what  the  second  item  is. 

The  third  one  is  easily  understood,  measurement  and  instrumenta- 
tion, with  $11  million  expended  in  this  field. 

The  next  item  queried  here  was  on  exposure  to  and  sources  of  pollu- 
tion. What  we  meant  by  this  was  the  fact  that  some  pollutants  occur 
in  a  variety  of  different  environments  and  reach  man  or  the  other 
targets  in  a  variety  of  different  ways.  As,  for  extunple,  lead  from 
gasoline. 

Also,  it  is  the  fact  that  a  number  of  different  sources  may  contribute 
to  the  pollution  at  a  particular  point,  such  as  a  variety  of  sources 
contributing  sulfur  oxides  to  the  atmosphere,  which  may  affect  an 
individual  at  a  given  place.  The  amount  of  money  expended  here  is 
$3  million. 

For  social,  economic,  and  legal  aspects  of  pollution,  the  total  ex- 
penditure is  somewhat  less  than  $5  million.  And  more  than  half  of 
^e  total  expenditure,  $99  million  in  this  year,  is  intended  to  be  spent 
on  the  prevention  and  control  of  pollution,  that  is  research,  develop- 
ment and  demonstration,  in  this  area. 

Mr.  Chairman,  I  think  that  summarizes  what  I  now  know  about 
the  expenditures  of  the  Federal  Grovemment. 

Mr.  Daddakio.  Your  total  figure  then  comes  to  $184,926,000? 

Dr.  Buckley.  That  is  correct,  plus  the  estimated  figure  on  pesticides. 

For  fiscal  year  1967,  an  additional  total  of  $65,870,000  was  spent 
on  pesticide  research  related  to  pollution. 

Mr.  Daddario.  How  do  you  see  this  figure  going  in  the  future? 
What  do  we  need  to  do  dollarwise,  Doctor  ? 

Dr.  Buckley,  I  would  rather  talk  about  it  with  hindsight,  Mr. 
Chairman. 

Mr.  Daih)ario.  Look  at  it  from  hindsight  then. 

Dr.  Buckley.  It  is  (juite  clear  it  has  increased  and  it  is  quite  clear 
some  parts  of  it  will  increase.  Even  in  these  2  years,  1967  and  1968, 
it  is  clear  a  larger  proportion  of  the  total  is  devoted  to  applying  what 
we  know,  finding  how  to  apply  this,  how  to  control  i>ollution  and  how 
to  prevent  pollution  immediately  in  1968  than  it  was  in  1967.  The 
amount  we  are  spending  that  basically  relates  to  standards,  criteria, 
and  understanding  how  much  pollution  we  can  tolerate  has  not  in- 
creased as  rapidly  as  this.  I  think  this  is  a  reasonable  trend.  There  is  a 
great  deal  that  we  know  almost  well  enough  to  apply  and  where 
fairly  small  amounts  in  development  and  demonstration  are  likely  to 
pay  off.  And  that  is  one  of  the  trends  which  is  clear  in  the  data  at  this 
time. 
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Mr.  Daddakio.  You  have  put  figures  together  but  some  of  it  is  not 
yet  in  manageable  form,  but  I  am  sure  it  will  be.  How  do  you  plan 
to  use  it?  Why  have  you  done  it,  and  what  does  this  information 
allow  you  to  ao  that  you  presently  are  not  able  to? 

Dr.  BvcKLET,  In  order  to  make  any  serious  judgments  on  how  much 
overlap  there  may  be  between  programs  of  different  agencies  and, 
secona  and  more  particularly,  what  areas  are  not  well  covered,  and 
thirdj  to  understand  how  well  research  is  being  conducted,  how  well 
the  nght  programs  and  prdi>lems  are  being  attacked,  we  felt  it  was 
necessary  to  have  a  base  of  solid  information.  That  is  the  direction 
in  which  we  are  interested  in  heading. 

I  have  noted  in  the  written  testimony  here  the  fact  that  we  are 
interested  in  this  whole  problem  of  priorities,  but  we  have  a  firm  belief 
that  the  individual  agencies  do  a  pretty  good  job  of  attacking  the 
problems  that  seem  to  them  the  most  pressing.  The  question  becomes 
not  so  much  whether  the  funds  are  well  spent,  but  whether  the  mix 
across  the  Government  as  a  whole,  looking  at  the  large  problems  of 
pollution,  seems  to  be  reasonably  placed.  We  think  again  it  will  pro- 
vide a  basis  for  this  and  we  hope  to  offer  some  comment  on  this  at 
some  time  in  the  future. 

Mr.  Daddario.  Follow  that  through  a  bit.  Since  you  do  come  to 
an  assessment  of  the  quality  of  the  work  being  done,  how  does  it  apply 
insofar  as  priorities  are  concerned.  Do  you  see  any  problem  in  the 
mechanics  of  putting  together  this  interagency  situation,  because 
obviously  it  needs  to  have  some  coordination  ? 

Dr.  Bucki;et.  It  certainly  needs  to  have  some  coordination  and  it 
certainly  has  a  considerable  amount  of  it  now  and  it  is  exercised  both 
through  the  OST  and  the  Bureau  of  the  Budget,  with  the  budgetmak- 
ing  process  and  advisory  function.  OST  feels  here,  and  I  think  to  a 
considerable  extent,  this  committee  may  be  in  a  position  to  avoid  the 
confusion  of  committees,  the  Committee  on  Environmental  Quality 
and  its  Eesearch  Subcommittee  may  be  in  position  to  provide  informa- 
tion to  OST  and  to  the  Bureau  of  the  Budget  which  will  be  useful  to 
them  in  these  decisions. 

On  the  other  hand,  we  are  touching  on  a  general  problem — ^there 
are  some  things  that  committees  do  well  and  one  of  them  I  think  is 
the  gathering  of  information  and  the  sorting  of  this  and  placing  it  in 
appropriate  perspective  and  the  exchange  of  information  that  results 
from  it.  When  one  comes  to  the  resolution  of  very  real  differences, 
I  am  not  sure  this  can  in  fact  be  done  by  a  ccmimittee.  The  committee 
can  provide  the  information  that  other  people  can  use  in  the  process. 

Have  I  evaded  that  one  sufficiently  ? 

Mr.  DAiM)Aiiro.  You  are  doing  pretty  well. 

Dr.  Buckley,  agencies  also  ao  pretty  well  at  recognizing  what  is 
popular.  If  they  have  pollution  activity  going  on  and  know,  as  Mr. 
Ryan  pointed  out,  that  the  public  is  demandmg  something  be  done, 
they  do  have  a  tendency  to  enlarge  their  activities.  They  may  do  it  very 
well,  but  somebody  has  to  see  that  what  needs  to  be  aone  is  done  and 
that  the  funds  are  directed  in  the  proper  way. 

As  I  look  at  your  testimony,  there  seems  to  be  no  real  mechanism 
yet  to  be  able  to  impose  the  necessary  authority  so  that  this  might  be 
done. 
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Dr.  Buckley.  I  would  surest  that  that  question  is  more  appropri- 
ately directed  to  either  Dr.  fifomig  or  Dr.  Bennett  than  it  is  to  myself, 
but  second,  I  was  pointing  out  as  far  as  the  committee  is  concerned 
1  do  not  know  of  any  other  effective  way  to  gather  together  the  basic 
information  that  is  necessary  to  make  judgments,  ana  the  next  stage 
of  it  you  have  described  is  one  of  judgement.  It  is  a  matter  of  balance, 
how  much  of  this  sJiould  go  in  which  direction. 

I  think  as  a  committee  we  can  provide  a  valuable  service  in  gathering 
and  arranging  the  data,  that  describes  today's  programs  and  the  whole 
of  today's  program  as  well. 

May  I  point  out  a  piece  here  from  the  Water  Pollution  Control 
Administration  that  looks  as  though  it  may  have  considerable  prom- 
ise as  a  way  of  getting  an  understanding  of  the  research  going  on  in 
the  "effects"  part  of  this.  We  will  have  a  fairly  elaborate  matrix  that 
will  show  across  one  side  the  si>ecies  of  organisms,  plants  and  animals, 
algae,  or  man,  on  which  experiments  have  been  conducted  and  about 
which  something  is  known  in  re^rd  to  any  given  set  of  pollutants 
which  will  be  listed  on  the  left  side.  And  out  of  this,  without  saying 
how  well  it  is  done  or  how  completely,  a  simple  check  mark  will  make 
clear  whether  at  least  there  is  some  effort  going  on.  I  think  it  is  one 
of  the  questions  that  comes  up  in  trying  to  use  such  things  as  this 
document  or  the  SIE  document.  No  investigator  ever  understa4»s  what 
he  is  going  to  accomplish  when  he  writes  this  so  he  talks  about  the 
whole  range  of  pollutants  he  is  interested  in  and  perhaps  the  whole 
group  of  responses  of  a  single  organism  or  sometimes  a  whole  range 
of  organisms.  If  you  so  by  this  kind  of  statement,  it  tends  to  over- 
state the  amount  of  effort,  the  amount  of  knowledge  we  so  far  have 
gathered. 

We  think  the  approach  we  have  laid  out  here  will  point  out  more 
effectively  than  most  have,  at  least  the  holes,  and  consequently,  either 
permit  a  judgment  as  to  whether  it  is  necessary  to  ml  these  holes 
or  whether  they  are  quite  rational. 

Mr.  Daddakio.  I  agree  with  you  that  the  question  I  put  to  you  is  not 
one  you  have  the  responsibility  to  answer.  I  do  believe  that  Dr.  Hornig 
should  be  charged  with  the  responsibility  of  answering  that  Question. 
At  the  same  time,  it  does  appear  that  ^our  work  gives  us  tne  basis 
upon  which  we  can  come  to  a  determmation  as  to  what  in  fact  is 
going  on. 

Dr.  Buckley.  I  certainly  hope  so  because  a  lot  of  work  has  gone 
into  this  on  the  part  of  many  people  other  than  myself.  Most  of  the 
Subcommittee  on  Research  is  here  in  the  room,  and  they  are  the  ones 
who  have  done  this.  I  am  sure  they  are  not  the  full  audience  we  have 
but  theyare  amon^the  people  present. 

Mr.  DAiM>Ajao.  It  is  the  responsibility  of  this  committee  to  make 
recommendations  to  the  Congress  as  to  how  it  does  appear  to  work 
out  The  work  you  are  doing  is  extremely  important  from  the  stand- 
point of  how  we  come  to  some  policy  judgment  about  that. 

We  are  pleased  to  see  what  you  have  put  together,  and  it  gives  me 
a  feeling  of  optimism  about  the  chances  of  doing  something  tangible 
and  b^ieficial. 

Dr.  Buckley.  Thank  you,  Mr.  Chairman. 

Mr.  Daddario.  Mr.  Eyan  ? 

Mr.  Ryan.  No  questions. 
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Mr.  Daddario.  Mr.  Winn  I 

Mr.  Winn.  Mr.  Chairman,  I  am  privileged  to  sit  with  this  c<Mnmittee 
and  I  want  to  commend  you  on  your  hne  of  questioning.  The  line 
that  concerns  most  of  us  is  exactly  who  is  going  to  serve  as  a  clearing- 
house or  the  central  agency  for  all  of  these  many  activities  that  are 
now  underway.  A  lot  of  money  is  being  spent.  I  think  most  of  us 
are  concerned  about  that. 

I  would  like  to  ask,  Dr.  Buckley,  maybe  I  did  not  understand  you 
correctly,  but  there  are  five  volumes  of  the  size  you  referred  to  there 
on  the  table.  You  say  you  do  not  know  what  you  are  going  to  do 
with  it. 

Dr.  Buckley.  I  said  that,  having  queried  the  system,  the  way  in 
which  information  was  provided  from  it  is  not  one  that  is  useful  to 
us  in  trying:  to  understand  what  we  wanted  to  do  here.  This  is  not  a 
criticism  of  the  system.  This  is  a  simple  statement,  for  the  reason  that 
information  that  was  put  in  here  was  for  a  very  different  reason  and 
the  key  words  that  are  available  for  sorting  it  out  were  not  put  in 
as  a  part  of  it.  And  you  cannot  use  automatically  an  information  or 
data  system  that  already  exists  to  withdraw  those  things  that  you 
may  want  if  you  did  not  know  at  the  time  you  made  the  system  you 
might  want  it.  So  if  the  basic  information  that  you  need  is  not 
present  in  the  system,  you  cannot  extract  it  and  this  is  our  problem. 

The  obvious  thing  seemed  to  us  to  go  to  existing  systems  and  we 
did  that,  but  we  convinced  ourselves  in  fairly  short  order  it  was  not 
a  manageable  way  of  handling  this  particular  problem. 

Mr.  Winn.  I  may  not  read  you  correctly  yet,  out  it  almost  looks 
like  putting  22  ballplayers  on  a  football  neld  without  the  ball. 

Mr.  Daddario.  May  I  interject  a  thought  here  ? 

Mr.  Winn.  Yes. 

Mr.  Daddario.  I  know  that  we  have  some  difficulty  from  time  to 
time  in  reconciling  figures  from  different  departments  on  the  same 
subject^  and  they  do  not  necessarily  tell  you  the  same  thing.  But  how 
will  this  be  affected,  as  you  understand  it,  by  the  planning  program 
in  the  budget  which  is  aimed  at  reconciling  differences  so  that  every- 
body is  ^omg  to  be  speaking  the  same  language?  I  know  that  is  com- 
ing and  it  should  give  you  some  help.  If  not,  are  you  goinc:  to  be  able 
to  put  this  together  so  that  it  will  in  fact  be  meaningful? 

Dr.  Buckley.  I  will  answer  the  last  one  first. 

Yes,  they  can  be  put  together  in  a  way  they  are  meaningful,  and 
the  information  in  here  is  valuable  to  us,  but  it  is  voluminous  enough 
that  the  sheer  weight  of  it  does  not  permit  you  to  boil  this  down  as 
easily  as  getting  it  some  other  way.  This  will  offer  a  very  good  cross- 
check in  what  information  we  have  obtained  in  other  ways. 

As  to  the  problems  of  whether  the  program  planning  and  budgeting 
system  will  lead  us  to  a  common  language  in  nere  that  answers  these 
questions,  I  am  not  prepared  to  say.  It  certainly  will  not  worsen  the 
situation,  and  very  likely  will  markedly  improve  it. 

We  had  some  semantic  difficulties,  for  example,  even  with  the  word 
"intramural,"  which  to  most  of  us  simply  means  it  is  going  to  be 
done  in  the  Federal  Government.  We  lound,  when  we  tried  to  sit 
down  and  put  the  numbers  together,  intramural  meant  different 
things  to  different  people.  With  some  this  is  where  you  have  a  close 
enough  control  over  the  way  the  money  is  spent  that  you  really  are 
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managing  all  of  the  details  of  it.  Some  of  the  people,  however,  may 
not  be  Government  employees,  they  may  be  contract  employees,  and 
(his  leads  us  into  the  question  as  to  what  fraction  of  that  is  intramural 
and  which  is  extramural.  Or  one  of  the  other  agencies  felt  it  was  extra- 
mural if  they  transferred  the  money  to  some  other  Federal  agency 
which  in  turn  used  it  within  the  Government,  and  this  is  intramural 
in  the  terms  of  use  of  Federal  money.  But  we  were  trying  to  sort  out 
from  here  the  amount  of  money  which  was  transferred  between 
agencies  to  accomplish  a  more  efficient  use  of  this.  And  so  had  we  not 
discovered  this  difference  in  the  use  of  terms,  we  would  have  obscured 
that  particular  point. 

Mr.  Winn.  Did  you  coordinate  these  five  documents  with  industry 
or  is  it  strictly  Government? 

Dr.  Buckley.  This  is  strictly  Government.  There  will  be  some  in- 
dustry inf  onnation  in  here  when  the  contracts  of  the  Federal  agencies 
have  been  with  non-Government  agencies,  but  this  represents  only 
Federal  money  except  insofar  as  there  may  be  a  cooperative  project 
where  there  is  some  Federal  and  some  non-Federal  funds.  This,  inci- 
dentally, is  one  of  the  points  we  need  to  push  and  we  intend  to  push. 
Recognizing  that  expenditures  outside  of  the  Federal  Government 
are  a  very  substantial  part  of  this  whole  thing,  we  thought  that  per- 
haps the  most  useful  way  to  do  this  would  be  through  the  National 
Academy  of  Science,  National  Academy  of  Engineering  Environ- 
mental Science  Board,  and  this  is  one  of  the  groups  we  have  talked 
with  as  to  how  to  do  this. 

Mr.  Winn.  Thank  you. 

Mr.  Daddario.  Mr.  Fulton? 

Mr.  Fulton.  The  question  comes  up  as  to  who  is  making  these  de- 
cisions in  the  Bureau  of  the  Budget.  For  example,  when  the  Federal 
agencies  and  departments  make  Sieir  presentation  of  budget  request 
and  justification  to  the  Bureau  of  the  Budget,  who  in  the  Bureau, 
the  number  and  type  of  personnel,  make  these  jud^ents  on  these 
particular  questions  of  preventing  pollution?  What  kind  of  technical 

{ersonnel  are  there  as  distinguished  from  people  of  accounting,  book- 
eeping,  or  fiscal  procedures?  Are  there  people  of  technical  compe- 
tence who  make  the  judgments  on  major  programs  in  the  Bureau  of 
the  Budget  on  a  system  basis? 
Dr.  BucKLET.  Congressman  Fulton,  I  am  not  going  to  answer  the 

Question  in  view  of  the  fact  I  believe  it  much  more  appropriate  for  the 
(ureau  of  the  Budget  to  do  this. 

Mr.  Fulton.  You  are  making  the  recommendations  to  certain  peo- 
ple. If  I  were  passing  my  recommendations  over  to  the  other  side  of 
the  street,  I  would  certainly  look  to  see  who  I  was  passing  them  to. 

Dr.  Buckley.  The  Bureau  of  the  Budget  has  observers  on  this 
committee  and  subcommittees  here  and  so  it  is  fed  back  in  the  delibera- 
tions of  the  group  as  they  go  along  into  the  system  in  the  Bureau  of 
the  Budget.  As  to  who  the  individuals  are,  some  of  them  are  tech- 
nically qualified  individuals,  others  come  from  different  backgrounds. 

Mr.  Fulton.  How  many  are  there? 

Mr.  Daddario.  You  have  no  way  of  knowing  that? 

Dr.  Buckley.  No.  In  a  way  it  is  the  entire  Bureau  of  the  Budsfet. 

Mr.  Fui.T0N.  I  checked  the  Bureau  of  the  Budget  regarding  NASA's 
budget  one  time  and  found  there  were  only  five  people  of  technical 
competence  trying  to  make  the  decision  on  a  $5  billion  budget  within  10 
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days.  What  is  happening  here?  If  nobody  knows  now,  maybe  you 
should  check  it? 

Dr.  Buckley.  I  am  sure.  Congressman,  not  all  the  decisions  are 
made  in  any  one  place  in  tne  Bureau  of  the  Budget,  not  all  of  the 
preliminary  decisions.  The  final  decisions  are  always  made  in  the 
same  place.  But  I  suspect  those  tend  to  be  only  the  major  ones-  Cer- 
tainly each  of  the  individual  agencies  takes  these  matters  through 
the  respective  examiners  for  that  agency. 

Mr.  Fulton.  That  is  correct,  but  again,  with  the  chairman's  per- 
mission, how  do  we  get  these  aecisions  collected  in  a  way  that  they 
are  balanced?  How  do  you  make  judgments  not  just  on  the  fiscal  pro- 
cedures, accounting,  and  bookkeeping,  but  on  a  technical  competence? 
How  is  that  done? 

Would  you  put  a  statement  in  the  record  on  that  and  let  it  go? 
Obviously  the  people  who  are  feeding  the  information  into  the  Bureau 
of  the  Budget  do  not  know  what  happens  to  it  once  it  gets  in. 

Dr.  Buckley.  Certainly,  to  some  extent  the  Office  of  Science  and 
Technology  and  many  of  its  staff  members  participate  in  advisin^g 
the  Bureau  of  the  Budget  at  the  time  decisions  are  made.  So  here  is 
another  way  in  which  it  is  done.  But  I  am  not  prepared  to  tell  you 
what  weight  is  given  to  any  pieces. 

Mr.  Fulton.  Is  the  decisionmaking  process  not  on  fiscal  and  ac- 
counting bases,  but  technical  competency  as  among  systems?  I  will 
appreciate  it  ii  you  put  it  in  the  record. 

Mr.  Daddario.  You  asked  if  you  could  with  my  permission.  I 
would  like  to  comment  on  it.  I  have  no  objection  to  it.  I  do  think  from 
the  standpoint  of  Dr.  Buckley's  testimony  he  has  explained  to  us  as  a 
member  of  this  committee  he  is  putting  together  this  information,  but 
because  of  this  difference  in  language  uiat  they  do  have  a  problem. 

I  would  expect  tiiat  the  Bureau  of  the  Budget  has  the  same  prob- 
lem, unless  they  understand  all  of  the  language.  If  they  do,  it  would 
be  much  clearer.  So  we  can  assume  they  do  not. 

Mr.  Fulton.  I  did  not  want  to  go  that  far  in  my  criticism,  but  I 
certainly  wanted  to  put  my  finger  on  the  focal  point  of  where  the 
problems  come  together  once  the  information  is  obtained,  which  seems 
to  be  the  Bureau  of  the  Budget. 

May  I  ask  some  short  questions  about  your  form  here?  You  have 
the  effects  of  pollution.  Tnen  you  have,  under  "environment,"  fresh 
water.  I  imderstand  by  fresh  water  you  mean  bodies  of  water,  either 
ponds,  lakes,  streams,  creeks,  rivers ;  is  that  right  ? 

Dr.  BucKLEnr.  That  is  correct. 

Mr.  Fulton.  And  that  by  eutrophication  I  imagine  you  mean  both 
artificial  and  natural  feeding  of  that  pond. 

Dr.  Buckley.  What  we  intended  was  to  simply  use  that  as  an  ex- 
ample of  the  kind  of  thing  which  affected  not  only  an  organism  in 
the  water  but  which  affectSi  the  system  of  water  as  a  whole,  and  we 
meant  the  same  kind  of  questions,  though  there  are  not  any  catch 
words  of  the  sort  to  apply  to  the  others. 

Mr.  Fulton.  You  meant  artificial  and  natural? 

Dr.  Buckley.  We  meant  understanding  of  the  whole  system  of 
environment  here  in  this  case  and  not  this  alone.  That  was  intended  as 
an  example  rather  than  an  individual  specific  item  itself. 

Mr.  Fulton.  So  you  mean  eutrophication  of  the  pollutants  and  not 
atrophication  of  the  nutrients?  ^         . 
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Dr.  Buckley.  Our  concern  is  with  the  entire  interaction  of  the 
pollutants  and  water  insofar  as  it  changes  either  one  or  the  other  one. 

Mr.  PuiiTON.  Either  artificially  or  naturally  increased? 

Dr.  Buckley.  Either  artifically  or  naturally  increased,  or  even 
without  change  insofar  as  someone  is  trying  to  understand  the  dynamic 
processes  that  go  on. 

Mr.  Fulton.  I  love  you  scientists  when  you  come  here  to  us  and 
use  words  which  I  am  sure  you  expect  to  be  over  our  heads. 

Do  you  know  whether  it  is  rich  in  dissolved  nutrients  but  frequently 
shallow  and  in  seasonal  oxygen  deficiencies  in  the  hypolimnion? 

Dr.  BucKMnr.  No,  sir. 

On  the  other  hand,  I  would  think  the  seasonal  oxygen  deficiency 
in  any  of  the  stratified  parts  of  the  water  may  be  of  concern. 

Mr.  Fulton.  When  you  are  speaking  of  animals  outside  of  men, 
you  are  speaking  of  both  retrommgent  and  nonmingent,  I  take  it. 

Dr.  Buckley.  To  be  truthful,  I  do  not  know  whether  I  am.  Your 
Greek  is  better  than  mine. 

Mr.  Fulton.  That  is  all. 

Mr.  Daddario.  Mr.  Fulton,  I  do  not  know  if  you  heard  Dr.  Buckley. 
He  did  say  he  thought  your  Greek  was  better  than  his.  All  I  can  say, 
this  has  all  become  Greek  to  me. 

Mr.  FuiiTON.  I  enjoy  these  big  words. 

Mr.  Daddabio.  Dr.  Buckley,  I  hope  you  might  sometime  in  the  next 
few  weeks  go  over  the  chart  so  there  will  be  no  question  but  that  it  is 
mathematically  in  order.  Mr.  Carpenter  will  be  m  touch  with  you  so 
that  it  may  be  submitted  for  the  record. 

I  would  like  to  make  an  observation  and  ask  a  question.  When  we 
came  to  prophecies  about  this  problem  last  year,  we  did  feel  that  the 
present  level  of  research,  development,  and  demonstration  funding 
m  this  whole  area  would  most  likely  tend  in  the  next  several  years 
to  some  $300  million.  This  is  the  reason  I  asked  you  the  question 
earlier.  You  are  alreadjr  to  $184  million  plus.  I  wonder  if  it  appears 
to  you  this  is  the  direction  in  which  it  is  going. 

Dr.  Buckley.  I  have  no  doubt  but  what  that  is  the  direction  in 
which  it  is  going.  At  the  same  time  there  is  this  problem  of  what  one 
counts  in  and  what  he  does  not.  So  I  do  not  really  want  to  get  involved 
in  numbers.  I  think  the  trends  shown  on  here  are  really  fairly  good 
representations  of  the  way  things  are  and  how  close  to  the  number  you 
quote  of  $300  million  we  are  right  now — ^this  is  the  best  estimate  I  can 
give  you  now. 

Mr.  Daddario.  These  are  only  estimates  and  they  appear  to  be 
generally  following  the  same  direction. 

Tomorrow  this  committee  will  have  before  it  Dr.  John  Middleton, 
Director  of  the  National  Center  for  Air  Pollution  Control,  Depart- 
ment of  Health,  Education,  and  Welfare,  and  Dr.  Walter  Hibbard, 
who  is  Director  of  the  Bureau  of  Mines,  Department  of  the  Interior. 

We  want  to  thank  you.  Dr.  Buckleyj  for  your  testimony  and  thank 
the  members  of  the  committee  for  havmg  been  here.  We  will  adjourn 
until  tomorrow  morning  at  10  o'clock  at  the  same  time  and  place. 

Mr.  Fulton.  I  would  Tike  to  compliment  Dr.  Buckley  too  and  hope 
when  vou  come  back  again  you  will  break  these  big  words  down  a 
little  for  us.  But  I  must  say  your  perspicacity  is  equal  to  your  per- 
spicuity. 
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Mr.  Daddario.  I  think  Dr.  Buckley  will  be  using  diffw^nt  words 
when  he  comes  to  the  committee  the  next  time. 

(Whereupon,  at  12:15  p.m.,  the  committee  adjourned,  to  reconvene 
at  10  a.m.,  Tliursday,  January  18, 1968.) 
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ENVIRONMENTAL  QUALITY 


THUBSDAY,  JANUABY  18,  1068 

House  of  Ebpresentatives, 
Committee  on  Science  and  Astronautics, 
subcommmbe  on  science,  research,  and  development, 

Washington^  D.C. 

The  subcommittee  met,  pursuant  to  adjournment,  at  10  a.m.,  in  room 
2325,  Raybum  House  Office  Building,  Washington,  D.C,  Hon.  Emilio 
Q.  Daddaiio  (chairman  of  the  subcommittee)  presiding. 

Mr.  Daddario.  This  meeting  will  come  to  order. 

Today's  testimony  will  deal  with  air  pollution.  The  Air  Quality 
Act  of  1967  establishes  a  sequence  of  activities  leading  finally  to  en- 
forcement of  emission  restrictions  in  order  to  assure  the  sort  of  air 
quality  which  society  chooses  to  have.  The  first  step  is  to  promulgate 
criteria;  that  is,  descriptions  of  the  way  in  which  pollutants  damage 
the  environment.  Not  only  is  this  the  nrst  step  toward  clean  air  but 
it  seems  to  be  the  most  difficult  to  achieve. 

There  are,  of  course,  pollution  problems  where  the  criteria  can 
be  established  with  little  trouble  and  with  little  help  from  science. 
Pittsburgh  and  St.  Louis  citizens  could  decide  to  eliminate  particulate 
matter  from  the  air  on  the  basis  of  what  their  eyes  have  told  them 
to  do  about  sources  and  effects  which  are  visible. 

Los  Angeles  inhabitants  need  no  instruments  to  gage  the  level 
of  eye  irritating  oxidants  in  the  atmosphere.  However,  as  the  moni- 
toring of  urban  air  composition  has  proceeded  in  the  past  few  years 
some  contaminants  have  been  identified  which  produce  no  immediate 
effect  on  human  senses.  They  are  invisible  to  the  citizen.  By  their 
chemical  nature  these  contaminants  are  inferred  to  react  with  mate- 
rials, plants,  and  within  the  body,  but  we  must  count  on  science  to  tell 
us  when  we  are  being  exposed  to  these  pollutants  and  what  the  re- 
sponse will  be  in  terms  of  health  and  welfare. 

Therefore  the  new  law  makes  the  scientific  basis  of  criteria,  as  I 
.see  it,  the  first  order  of  business.  The  responsibility  is  squarely  on  the 
scientific  commimity  and  research  management  to  proauce  sufficient 
facts  for  administrative  judgment. 

Unfortunately  science  poRcy  issues  are  abundant  in  which  scientists 
do  not  agree  with  one  another.  Regardless  of  the  eventual  reconcilia- 
tion inherent  in  the  scientific  method,  this  subcommittee  has  wit- 
nessed some  pretty  ragged  arguments  among  technical  people. 

Air  quality  criteria  is  no  exception.  We  are  not  so  much  interested 
in  the  pros  and  cons  on  a  particular  pollutant  as  we  are  in  the  ability 
of  environmental  epidemiology  to  resolve  these  matters.  I  believe 
there  may  be  a  danger  that  the  Air  Quality  Act  will  be  prevented  from 
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working  in  a  timely  manner  if  criteria  setting  cannot  proceed,  which 
is  acceptable  to  public  health  officials,  industry,  local  government  and 
the  consumer. 
Dr.  Rene  Dubos  warned  us  in  prior  hearings,  and  I  quote : 

We  must  abandon,  in  fact,  the  Utopi&n  hope  that  regulations  can  protect 
OS  completely  from  aU  health  dangers  in  the  modem  world. 

We  are  aware  that  objectivity  in  human  health  matters  is  very  dif- 
ficult to  maintain.  None  of  us  wishes  to  err  in  the  wrong  direction. 
Recently  environmental  quality  has  also  generated  an  emotional  re- 
sponse m  the  public.  There  is  a  widespr^d  public  opinion  that  we 
snould  no  longer  sacrifice  aesthetic  values  or  threaten  the  health  of 
living  things  in  the  pursuit  of  technological  achievement  and  eco- 
nomic gain. 

I  am  particularly  concerned  with  impacts  on  the  environment  which 
may  be  irreversible  and  very  difficult  or  costly  to  fix  up  if  waste  man- 
agement is  not  proper. 

Balancing  this  somewhat  intuitive  feeling  is  the  knowledge  that 

EoUution  control  means  expense  and  change,  even  disruption,  for  a 
ighly  technical  societj\  I'nnecessarv  changes  stemming  from  un- 
founded fears  would  divert  dollars  and  effort  from  other  vital  national 
programs. 

In  a  sense  we  want  to  have  our  cake  and  eat  it,  too.  It  is  up  to  science 
to  tell  us  how  close  we  can  come  to  this  optimum.  We  realize  that  en- 
vironmental effects  cannot  be  known  with  the  certainty  of  a  sur\'eyor's 
trajectory  to  the  moon,  but  confidence  can  be  increased  that  decisions 
and  pollution  control  are  well  justified  by  the  facts. 

Today's  witness,  Dr.  John  T.  Middleton,  who  is  Director  of  the  Na- 
tional Center  for  Air  Pollution  Control,  Fublic  Health  Service,  De- 
partment of  Health,  Education,  and  Welfare,  is  particularly  well 
qualified  to  ^ve  us  advice,  to  give  this  committee  some  basis  on  which 
to  work  in  this  particidar  field. 

We  are  happy  to  have  you  here.  Dr.  Middleton.  I  wish  you  woidd 
come  forward  with  your  assistants  and,  if  you  would  be  kind  enough 
to  identify  them  for  the  record,  please. 

Dr.  MiDDLETOX.  Thank  you. 

Mr.  Daddario.  It  mi^ht  also  be  well  if  Dr.  Walter  Hibbard,  Direc- 
tor of  the  Bureau  of  Mmes,  comes  forward  at  this  time. 

Proceed,  Dr.  Middleton. 

(The  biographies  of  Dr.  Middleton,  Dr.  Ludwig,  and  Dr.  Blom- 
quist  follow:) 

Dr.  John  T.  Middleton 

John  T.  Middleton,  Director  of  the  National  Center  for  Air  Pollution  Control, 
was  Professor  and  Director  of  the  University  of  California  State-wide  Air  Pollu- 
tion Research  Center  at  the  time  of  his  ax)pointment  to  the  newly-created  Na- 
tional Center  on  January  1. 1967. 

Bom  in  Illinois  in  11>12,  he  received  his  education  in  California,  where  he  was 
awarded  his  B.  S.  degree  from  the  University  of  California,  and  Missouri,  where 
he  received  his  Ph.  D.  from  the  University  of  Missouri. 

Dr.  Middleton  has  taught  and  conducted  research  in  mycology  and  plant 
pathology  at  the  University  of  California  at  Los  Angeles  and  at  Riverside.  His 
pioneer  studies  of  the  environment  as  a  regulating  factor  in  disease  develop- 
ment in  agricultural  crops  enabled  him  to  first  recognize  photochemical  air  pol- 
lution as  an  adverse  economic  factor  to  California  agriculture  In  the  mld-1940*s. 

Dr.  Middleton  has  served  as  Chairman  and  member  of  the  California  Motor 
Vehicle  Pollution  Control  Board  since  Its  Inception  In  1960  as  well  as  on  the  Gov- 
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ernor's  Interagency  Ck)mmlttee  on  Air  Pollution  and  the  Executive  Task  Force 
on  Waste  Management 

He  has  at  yarious  times  served  as  a  consultant  to  the  U.S.  Public  Health 
Service,  the  National  Advisory  Committee  oo  Community  Air  Pollution,  the 
Executive  Office  of  tlie  President  and  the  Office  of  Science  and  Technology,  and 
to  the  World  Health  Organization.  As  an  axlviser  he  has  provided  assistance 
to  several  European  and  American  Governments  in  the  evaluation  of  air  quality 
and  tlie  development  of  air  pollution  control  programs. 

Dr.  MiddletoQ  has  been  a  member  of  the  Air  Pollution  Control  AssoiMation 
since  1900  and  has  served  on  its  Technical  Committee  on  Agriculture  and  the 
St&ndiniT  Committee  on  Publications.  He  has  also  represented  the  Association 
on  the  Committee  for  Continuing  ESducation  of  the  Engineers  Joint  Council. 

Dr.  fiiiddleton  is  a  member  of  a  number  of  professional  associations  and  socie- 
ties including  American  Association  for  the  Advancement  of  Science,  American 
Chemical  Society,  Air  Pollution  Control  iLssociation,  Netherlands  Plant  Pathology 
Society,  and  the  Society  of  Sigma  Xi.  An  author  and  lecturer,  he  is  a  recognized 
international  authority  in  the  broad  field  of  air  pollution. 


Db.  John  H.  Ludwio 

PRESENT  position 

Associate  Director  for  Control  Technology  Research  and  Development  Pro- 
grams, Naticmal  Center  for  Air  Pollution  Control,  U.S.  Public  Health  Service, 
Washington,  D.C.  The  Control  Technology  Programs  comprise  about  200  research 
scientists,  engineers,  meteorologists  and  supporting  personnel.  Areas  of  interest 
include  chemistry  and  physics  of  atmospheric  pollutants,  engineering  with 
respect  to  technology  of  pollution  control  and  meteorology. 

FB0FB68I0NAL  BACKGBOUND 

(a)  1955  to  inresent:  National  Center  for  Air  Pollution  Control,  U.S.  Public 
Health  Service 

(6)  1951  to  1955:  Division  of  Water  Pollution  Control,  U.S.  Public  Health 
Service 

ic)  1949  to  1951:  Consultant  in  Sanitary  Engineering 

id)  1934  to  1949:  Structural  and  hydraulic  design  engineer  on  water  resources 
development  projects  for  the  U.S.  Bureau  of  Reclamation  and  the  Corps  of 
Engineers,  and  service  with  the  Army  Air  Forces  as  a  meteorologist  in  Greenland. 

EDUCATION 

B.S.  in  Civil  Engineering,  University  of  California,  19^4;  M.S.  in  Civil  Engi- 
neering, University  of  Colorado,  1941 ;  Meteorology  Training,  New  York  Univer- 
sity 194^-44;  M.S.  and  ScD.  in  Industrial  Health,  Harvard  University,  School 
of  PubUc  Health,  1956-57. 

ORGANIZATIONS 

Air  Pollution  Control  Association,  American  Meteorological  Society,  American 
PubUc  Health  Association,  American  Society  of  Civil  Engineers,  Registered  Pro- 
fessional Engineer  in  States  of  California  and  Oregon.  Member  of  Phi  Beta 
Kappa,  Tau  Beta  Pi,  Chi  Epsilon,  Sigma  Xi,  Delta  Omega.  Diplomate  of  the  Amer- 
ican Academy  of  Environmental  Engineering. 


Edwabd  T.  Blohquibt,  M.D. 

Dr.  Edward  T.  Blomquist  Is  Associate  Director,  National  Center  for  Air 
Pollution  Control,  Bureau  of  Disease  Prevention  and  Environmental  Control, 
U.S.  Public  Health  Service. 

A  native  of  De  Kalb,  Ulinois,  Dr.  Blomqulst  received  his  M.D.  degree  from 
tlie  University  of  Chicago  and  his  degree  in  public  health  from  the  University 
of  Michigan.  Since  his  internship  at  the  Marine  Hospital  at  Seattle,  Washington, 
he  has  been  a  commissioned  officer  in  the  Public  Health  Service.  He  was  on  sea 
duty  with  the  Coast  Guard  during  World  War  II  and  afterwards  served  with 
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the  state  health  departments  of  Oregon  and  California.  He  became  Chief  of  the 
State  Aid  Branch  of  the  Division  of  Tuberculosis  In  1948  and  Assistant  Chief  of 
the  Division  in  1949. 

Dr.  Blomquist  was  appointed  Medical  Officer  in  Charge  of  the  Arctic  Health 
Research  Center  in  Anchorage,  Alai^Lat  in  1951.  There  he  directed  both  basic 
and  applied  research  on  problems  of  public  health  peculiar  to  low  temperature 
areas. 

After  completing  his  Alaskan  tour  of  duty  in  1954,  he  became  Chief  of  the 
Federal  Government's  Tuberculosis  Program,  a  position  he  held  for  eleven  years. 
He  joined  the  Public  Health  Service  air  pollution  program  in  January  1965  as 
Assistant  Chief,  Division  of  Air  Pollution,  and  under  the  newly  organized 
National  Center  for  Air  Pollution  Control  he  Is  Associate  Director  for  Standards 
and  Criteria  Development.  In  this  capacity  he  directs  work  on  health  and 
other  effects  of  air  pollution. 

Dr.  Blomquist  Is  a  member  of  the  American  Medical  Association,  the  Ameri- 
can Trudeau  Society,  the  American  Association  for  the  Advancement  of  Science, 
and  the  American  Public  Health  Association. 

STATEMENT  OF  DR.  JOHN  T.  MIDDLETON,  DIRECTOR,  NATIONAL 
CENTER  FOR  AIR  POLLTTTION  CONTROL,  DEPARTMENT  OF 
HEALTH,  EDUCATION,  AND  WELFARE;  ACCOMPANIED  BY  DR. 
JOHN  H.  LTJDWIO,  ASSOCIATE  DIRECTOR  FOR  CONTROL  TECH- 
NOLOGY, RESEARCH,  AND  DEVELOPMENT,  AND  DR.  EDWARD  T. 
BLOMQUIST,  ASSOCIATE  DIRECTOR  FOR  CRITERIA  AND  STAND- 
ARDS DEVELOPMENT 

Dr.  MiDDLETON.  May  I  present  my  Associate  Director  for  Control 
Technolo^,  Research  and  Development,  Dr.  John  H.  Ludwig,  and 
my  Associate  Director  for  Criteria  and  Standards  Development,  Dr. 
Edward  T.  Blomauist. 

Dr.  HnsBARD.  I  have  with  me  my  Assistant  Director  for  Mineral  Re- 
search, Dr.  Harry  Allen. 

Mr.  Daddario.  We  are  happy  to  have  you  all  here  and  we  are  happy 
to  have  you,  Dr.  Middleton. 

Dr.  Middleton.  I  am  pleased  to  have  this  opportunity  to  discuss 
with  you  the  activities  of  the  Department  of  Health,  Education,  and 
Welfare  in  the  area  of  air  pollution  research  and  control.  In  the  period 
since  your  1966  hearings  on  environmental  pollution,  important  new 
dimensions  have  been  added  to  the  Department's  air  pollution  pro- 
gram. I  am  referring,  of  course,  to  the  enactment  of  the  Air  Quality 
Act  of  1967,  which  became  law  last  November  21  and  which  is  destined 
to  have  a  profound  influence  on  all  the  air  pollution  research  and  con- 
trol activities  of  government  and  industry  for  many  years  to  come. 

The  enactment  of  the  Air  Quality  Act  marked  the  start  of  a  new 
era  in  the  Nation's  attack  on  the  growing  problem  of  air  pollution — 
an  era  in  which  the  knowledge  we  already  nave  about  this  problem  and 
its  prevention  and  control  will  be  systematically  and  scientifically 
applied  in  all  parts  of  the  country,  while  at  the  same  time,  a  greatly 
increased  effort  will  be  made  to  develop  the  additional  knowledge  we 
must  have  if  we  are  to  prevent  the  air  pollution  problem  from  con- 
tinuing to  grow  and  worsen. 

TTie  Air  Quality  Act  offers  no  shortcuts  to  effective  control  of  air 
pollution.  There  is  no  shortcut  to  the  solution  of  such  a  complicated 
problem.  Air  pollution  is  a  byproduct  of  all  the  major  jcrowth  factors 
of  modem  society ;  it  is  rooted  in  the  way  we  build  our  cities,  the  w  a3's 
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in  which  we  provide  transportation  for  ourselves  and  our  goods, 
the  ways  in  which  we  derive  energy  from  our  fuel  resources,  the  ways 
in  which  we  produce  and  use  a  multitude  of  goods  and  services,  and 
the  w^ys  in  which  we  dispose  of  all  the  leftovers  of  modem  life.  The 
effects  of  air  pollution  are  diverse  and  often  subtle.  Polluted  air  con- 
tributes to  human  sickness,  disability,  and  premature  death;  it  soils 
and  damages  buildings  and  materials  of  all  kinds;  it  injures  and  de^ 
stroys  farm  crops  and  other  vegetation ;  and  it  blights  our  cities  and  de- 
grades the  quality  of  our  lives. 

A  problem  such  as  air  pollution,  which  has  such  far-reaching  eco- 
ncmiic,  social,  and  technological  ramifications,  must  obviously  be 
attacked  along  a  broad  front.  The  solution  does  not  lie  only  in  the 
enforcement  of  laws  and  regulations  or  only  in  the  application  of 
CTimieering  techniques  or  economic  formulas.  Achieving  effective  con- 
trd  of  air  pollution  will  require  a  combination  of  these  approaches 
and  many  others.  Moreover,  it  will  require  the  combined  efforts  of  all 
levels  of  government  and  all  segments  of  industry. 

In  the  4  years  since  the  enactment  of  the  Clean  Air  Act  of  1963, 
the  Nation  has  made  progress  in  the  fight  against  air  pollution.  Fed- 
eral grants  have  helped  to  produce  an  unprecedentea  expansion  of 
State  and  local  governmental  control  programs.  Federal  abatement 
action  has  paved  the  way  for  State  and  local  agencies  to  join  the 
Federal  Government  in  attacking  interstate  air  pollution  problems 
in  several  places,  including  the  National  Capital  area. 

National  stanaards  have  been  adopted  for  the  control  of  air  pollu- 
tion from  new  motor  vehicles^  thus  extending  to  the  entire  Nation 
the  initial  benefits  of  technological  progress  in  dealing  with  one  of  the 
most  important  aspects  of  the  total  problem  of  air  pollution. 

Finally,  the  increasing  emphasis  placed  on  control  action  during 
the  post  4  years  has  served  not  only  to  bring  a  few  more  sources  of 
air  poDution  under  control,  but  also,  and  more  significantly,  it  has 
helped  to  stimulate  a  greatly  intensified  effort  to  develop  new  and  im- 
proved control  technology — an  effort  which  has  already  begun  to  bear 
fruit,  particularly  with  respect  to  motor  vehicle  pollution  and  sulfur 
pollution  arising  from  fuel  combustion. 

But  there  are  still  many  gaps  remaining  to  be  filled.  Our  scientific 
and  technical  knowledge  in  many  areas  is  still  incomplete.  We  need 
more  complete  information  on  the  importiance  of  the  many  pollutants 
whose  adverse  effects  are  not  as  readily  apparent  as  are  the  effects 
of  such  common  contaminants  as  the  sulfur  oxides,  photochemical 
smog,  and  visible  particulate  matter.  Economic  data  on  the  impact 
of  air  pollution  and  the  costs  of  controlling  it  are  still  not  as  precise 
as  we  would  like  them  to  be.  Needs  for  manpower  must  be  bet'ter  de- 
fined and  plans  made  for  meeting  them.  Above  all,  since  air  pollution 
is  inherently  a  regional  problem,  we  must  make  certain  that  we  attack 
it  on  a  re^oiml  basis. 

The  Air  Quality  Act  of  1967  was  developed  in  full  awareness  of 
how  comprehensive  an  effort  it  will  take  to  achieve  truly  effective  con- 
trol of  air  pollution  in  this  country.  This  new  legislation  is  a  blue- 
print which,  if  properly  employed,  will  allow  us  to  correct  all  the 
important  deficiencies  in  our  current  control  efforts — ^the  gaps  in  our 
scientific  and  technical  knowledge,  as  well  as  the  inadequacies  in  our 
application  of  existing  knowledge. 
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The  Air  Quality  Aot  eets  up  a  research  and  control  system  which 
will  be  coordinated  at  the  Federal  level  but  will  involve  a  high  degree 
of  participation  by  other  levels  of  government  aiid  by  all  segments  of 
industry.  I  will  take  just  a  few  minutes  to  explain,  withoiBt  going  into 
great  detail,  how  the  Air  Quality  Act  will  aflfect  air  pollution  research 
and  development  activities  in  the  months  and  jrears  ahead  and,  more 
importantly,  how  these  activities  and  control  activities  are  interrelated 
and  interdependent 

Air  pollution,  as  I  have  already  said,  is  inherently  a  regional  prob- 
lem, smiply  because  the  air,  whether  polluted  or  not,  flows  fi-eely 
across  the  boundary  lines  that  divide  States  and  cities.  This  means, 
of  course,  that  in  most,  perhaps  all,  places  where  air  pollution  is  a 
problem,  effective  control  action  will  require  the  coordinated  efforts 
of  numerous  local  governments  and,  in  many  instances,  of  two  or 
more  States.  This  is  fully  recognized  in  the  Air  Quality  Act. 

One  of  the  chief  purposes  of  the  act  is  to  insure  that  State  govern- 
ments, in  cooperation  with  municipal  and  county  governments,  will 
develop  and  apply  air  qualitv  standards  on  a  regional  basis  in  all 
parts  of  the  coimtry.  Toward  this  end,  the  Department  of  Health, 
Education,  and  Welfare  will  designate  air  quality  control  regions, 
each  of  which  will  consist  of  a  group  of  communities  that  share  a 
common  air  pollution  problem.  Air  quality  control  regions  will  be 
designated  on  the  basis  of  such  factors  as  meteorology  and  topography, 
jurisdictional  boundaries,  and  the  extent  of  urban-industrial  concen- 
trations. 

States  will  not  actually  be  obligated  to  begin  developing  air  quality 
standards  for  any  pollutant  until  the  Department  of  Health,  Ilduca- 
tion,  and  Welfare  publishes  air  quality  criteria  for  that  pollutant  and 
information  on  available  control  techniques  applicable  to  the  various 
sources  of  that  pollutant.  Air  quality  criteria  will  describe  the  effects 
of  air  pollutants  on  health  and  property.  They  will  reflect  the  best 
available  scientific  knowledge,  even  though  that  knowledge  may  not 
be  as  complete  as  we  would  like  it  to  be.  The  information  we  will 
publish  on  control  technology  will  identify  the  best  techniques  avail- 
able for  reducing  pollutant  emissions  at  their  various  sources,  whether 
those  techniques  involve  the  application  of  control  equipment,  changes 
in  fuel  used  or  industrial  processes,  or  any  other  practical  approach. 
Since  air  quality  criteria  and  information  on  control  technology  must 
be  published  before  States  can  be  called  upon  to  begin  developing 
air  quality  standards,  the  Air  Quality  Act  must  clearly  fe  implemented 
as  fully  as  possible  on  the  basis  of  the  best  scientific  and  technical 
knowledge  already  available,  while  at  the  same  time,  an  expanded 
research  effort  is  undertaken  to  fill  the  gaps  in  this  knowledge.  Any 
other  course  would  inevitably  result  in  a  slowdown  of  the  Nation's 
efforts  to  deal  with  a  problem  that  is  already  serious  and  threatens 
to  reach  critical  proportions  all  too  soon. 

Mr.  Daddario.  At  this  point  your  statement  appears  to  support  the 
idea  that  States  should  not  act  at  the  present  time,  and  that  they  ought 
to  wait  imtil  you  establish  this  criteria. 

What  arrangements  have  you  made  in  order  to  allow  States  which 
do  have  the  capability,  even  though  such  criteria  do  not  presently 
exist,  to  move  ahead? 
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Dr.  MiDDLETON.  Mr.  Chairman,  the  Division  of  Air  Pollution,  re- 
cently changed  to  the  National  Center  for  Air  Pollution  Control,  for 
many  years  has  advocated,  in  research  programs,  the  development  of 
knowledge  which  would  allow  States  to  move  in  the  area  oi  exercis- 
ing control  of  those  pollutants  they  recognize  as  important  adverse 
factors  affecting  the  public  health  and  welfare. 

There  are  several  States  in  the  Nation  that  have  moved  in  this  direc- 
tion  and  have  adopted  ambient  air  quality  standards. 

There  are  many  States  which  contain  areas  of  pollution  of  some 
magnitude  which  have  not  adopted  such  standards. 

The  thrust  of  the  Clean  Air  Act  amendments  is  to  assure  that  all 
States  become  involved  in  protecting  the  health  and  welfare  of  the 
|>eople.  It  is  neither  the  purpose  of  the  Clean  Air  Act  to  deter  States 
from  moving  forward  in  those  areas  where  they  can  nor  to  slow  down 
States  that  wish  to  move  rapidly  to  protect  tneir  citizens  and  their 
property. 

Mr.  Daddario.  But  that  does  run  coimter  to  your  statement  where 
you  say,  "Since  air  quality  criteria  and  information  on  control  tech- 
nology must  be  published  before  States  can  be  called  upjon  to  begin 
developing  air  quality  standards.''  You  appear  to  be  putting  yourself 
in  a  position  where  tne  States  which  wish  to  so  ahead  are  impeded, 
and  those  which  do  not  necessarily  want  to  neea  not  be  pushed  m  that 
direction.  Nor  do  you  have  any  way  to  motivate  them  to  begin  sooner 
rather  than  later. 

Dr.  MiDDLETON.  It  would  appear  that  way  but  it  is  not. 

Mr.  Daddario.  Tell  me  why. 

Dr.  MiDDLETON.  It  would  appear  to  delay  action  at  the  State  level. 
These  new  amendments  to  the  act  state  that  the  criteria  that  are  to 
be  published  must  be  properly  imderstood  and  that  the  mere  publica- 
tion of  criteria  does  not  herald  the  immediate  establishment  of  stand- 
ards without  some  additional  information. 

Many  standards  that  are  adopted  in  States  often  are  adopted  as 
goals  rather  than  something  that  is  to  be  legally  met ;  and  very  often 
control  techniques  may  not  be  available  to  meet  the  standards  States 
adopt.  In  an  effort  to  correct  this,  the  amendments  to  the  Air  Qual- 
ity Act  bring  about  two  kinds  of  additional  knowledge  designed  to 
enhance  the  capability  of  States  to  actually  carry  out  the  standards 
they  adopt. 

In  this  regard,  you  can  see  they  are  not  inconsistent. 

Mr.  Daddario.  Is  there  anv  danger  that  a  State  which  is  aggressive 
and  which  does  move  ahead  may  find  itself  in  the  future,  perhaps, 
in  a  i>osition  where  its  criteria  deviates  somewhat  from  that  which 
you  have  developed,  running  counter  to  any  aid  and  assistance  which 
you  would  give,  and  be  penalized  as  a  result? 

Dr.  MiDDLETON.  I  can  see  the  possibility  of  this.  I  think  it  is  rather 
unlikely  because  the  law  permits  States  to  have  more  stringent  stand- 
ards^ if  they  so  elect;  and  there  is  an  opportunity  for  the  Secretary  of 
the  Department  of  HealtJi,  Education,  and  Welfare  to  make  a  finding 
about  the  suitability  of  these  standards. 

Mr.  Bell.  I  think  what  the  chairman  is  thinking  of  is  your  state- 
ment on  page  7,  of  your  prepared  statement,  which  would  indicate  that 
you  would  preclude  a  State  which  wanted  to  be  aggressive  from  being 
aggressive. 
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A  good  example  is  my  own  State,  California,  Los  Angeles  in  par- 
ticular, where  they  really  have  a  crying  need  for  some  immemate 
action. 

If  they  were  to  sit  around  and  wait  for  some  criteria  which  you 
would  send  out  and  they  were  therefore  precluded  from  acting,  this 
could  be  quite  a  difficult  problem. 

I  think  that  is  what  the  chairman  is  trying  to  state.  Is  that  not 
riffht? 

Mr.  Daddabio.  I  am  really  interested  in  Dr.  Middleton's  approach 
to  tiiis.  I  do  think  the  record  should  speU  out  how  flexible  your 
approach  will  be  in  States  such  as  Mr.  Bell's  which  do  wish  to  move 
ahead  aggressively  at  this  time.  If  they  do  find  themselves  in  disagree- 
ment, p^iaps  you  should  have  a  very  flexible  approach  to  this,  and 
thOT  would  not  be  penalized. 

I  think  it  is  important  that  there  be  action  as  long  as  this  is  not 
capricious  action. 

Dr.  MiDDLETON.  Mr.  Chairman  and  Mr.  Bell,  haviM  been  a  former 
Californian  and  also  the  chairman  of  the  motor  vehicle  control  board 
in  that  State,  and  having  had  some  concern  about  the  quality  of  air 
in  that  State,  I  felt  what  I  had  learned  there  perhetps  could  be  applied 
in  other  places.  I  think  this  piece  of  philosophy  should  suggest  to  you 
that  the  Federal  Grovemment  does  not  propose  interfering  with  prog- 
ress at  the  State  level^  but  to  do  all  it  can  to  enhance  a  more  rapid  and 
aggressive  attack  on  air  quality  throughout  the  Nation. 

Mr.  Bell.  I  appreciate  very  much  your  statement. 

Dr.  MmoLETON.  I  hope  I  have  answered  your  question ;  perhaps  I 
have  not  responded  to  your  satisfaction.  I  would  be  glad  to  try 
further. 

Mr.  Daddario.  It  is  difficult  for  you  to  establish  the  exact  path  which 
we  will  follow  in  the  future.  What  we  are  trying  to  do  here  is  to  find 
out  what  your  present  intentions  are  and  how  flexible  you  are  for  the 
future. 

The  opposite  end  of  this  discussion  gets  to  the  States  least  aggressive 
and  not  anxious  to  move  ahead.  You  say  they  cannot  be  caliM  upon 
really  to  begin  developing  these  standards  until  you  do  publish  cri- 
teria. Is  there  any  informal  program  going  so  that  they  might  be 
stirred  to  do  something  in  accordance  witn  your  advice  and  assistance? 

Dr.  MiDDLETON.  Yes;  there  is  much  going  on.  The  remaining  por- 
tions of  my  testimony,  I  think,  will  bear  mrther  on  that. 

I  think  the  most  significant  single  event  that  assures  that  more  is 
being  done  than  would  appear  to  be  done,  is  that  of  our  abatement 
and  control  activities  in  which,  where  there  are  serious  air  pollution 
problems  today,  and  the  Secretary  has,  in  consultation  with  the  Gov- 
ernors of  the  affected  States  brought  about  air  pollution  consultations, 
the  Center  has  subsejquently  called  abatement  conferences  for  the  pur- 
pose of  controlling  air  pollution. 

Beyond  the  abatement  conference  protocol,  we  have  the  control 
agency  development  program  which  is  designed  to  aid  States,  munici- 
palities, and  local  j^vemments  in  developing  air  pollution  control  pro- 
grams on  a  matching  fund  basis.  So,  it  is  through  the  development,  the 
identification  of  air  pollution  problems  at  the  local  level,  and  by  the 
initiation  of  air  pollution  control  programs  at  local  and  State  levels 
that  the  Center  has  already  aided  States  in  moving  forward  toward 
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settdng  air  quality  standards  and  providing  them  with  technical  as- 
sistance to  research  State  goals  in  advance  of  Federal  promulgation 
of  air  quality  criteria. 

I  pick  out  this  important  example  of  a  very  aggressive  attack,  with 
sWificant  funding,  designed  to  achieve  air  pollution  control  through 
ud  to  t^e  States. 

I  think  this  may  satisfy  the  questions  and  suggest  we  proceed. 

Mr.  Daddario.  You  go  ahead  and  we  will  break  in  wherever  we  feel 
it  is  necessary. 

Dr.  MiDDUBTON.  The  publication  of  air  quality  criteria  for  a  pollut- 
ant and  information  on  applicable  control  technologv  will  be  the 
dgnal  for  States  to  begin  developing  air  quality  sta^ards  for  that 
pollutant  and  detailed  plans  for  implementation  of  the  standards  in 
air  quality  control  regions  that  have  been  designated  by  the  Depart- 
ment of  HealtJi,  Education,  and  Welfare.  Air  quality  standards  will 
j>rescribe  limitations  on  ambient  air  levels  of  pollutants  in  a  region; 
since  the  fundamental  purpose  of  setting  such  standards  is  to  provide 
for  the  protection  of  puolic  health  and  welfare,  State  governments  will 
be  expected  to  consider,  among  other  thin^,  tJie  air  quality  criteria 
that  nave  been  published  in  accordance  with  the  Air  Quality  Act. 
States  will  also  be  expected  to  take  into  consideration  the  published 
information  on  control  technology. 

The  Air  Quality  Act  sets  up  a  timetable  which  States  must  follow 
in  developing  air  quality  standards  and  implementation  plans,  and 
requires  that  the  standards  and  plans  be  reviewed  by  the  Departeaent 
of  Health,  Education,  and  Welfare.  In  addition,  the  act  prescribes  the 
procedures  to  be  followed  in  the  event  that  a  State  either  fails  to  meet 
its  obligations  or  submits  standards  which  are  not  consistent  with  the 
pro  visions  of  the  act. 

And  finally,  the  act  makes  it  clear  that  States  will  be  expected  to  as- 
sume the  major  responsibility  for  seeing  that  their  plans  for  imple- 
mentation of  air  quality  stanaards  are  carried  out.  If  action  by  a  State 
proves  inadequate,  however,  provision  is  made  for  enforcement  at  the 
Federal  level. 

I  indicated^  a  few  moments  ago,  the  importance  of  research  to 
expand  and  improve  our  knowled^  of  the  adverse  effects  of  air 
pollution  and  of  ways  to  prevent  and  control  it.  The  Air  Quality  Act 
provides  for  a  substantially  accelerated  research  effort,  with  special 
emphasis  on  finding  new  and  improved  ways  of  dealing  with  the  com- 
plex and  very  serious  problems  associated  with  motor  vehicles  and 
the  use  of  sulfur-containing  fuels. 

We  win,  of  course,  expand  the  work  being  done  in  our  own  facili- 
ties and  in  those  of  other  Federal  departments  and  agencies.  But  we 
will  have  to  rely,  too,  on  the  many  industries  that  are  cajpable  of  con- 
tributing to  the  search  for  practical  solutions  to  the  various  technical 
problems  involved  in  controlling  air  pollution ;  indeed,  we  have  already 
be^un  moving  toward  much  greater  utili2ation  of  the  resources  of 
industry. 

The  Air  Quality  Act  also  provides  for  continuation  of  many  of  the 
activities  initiated  undet  the  Clean  Air  Act  of  1963.  One  of  these 
activities  is  the  abat^nent  of  interstate  and  intrastate  air  pollution 
problems;  this  activity,  as  I  have  already  noted,  has  been  productive 
m  several  places  in  the  country. 
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In  addition,  the  Air  Qualitj  Act  provides  new  authority  for  court 
action  to  curtail  pollutant  emissions  in  emergency  situations — tliat  is, 
when  adverse  meteorological  conditions  threaten  to  produce  an  epi- 
sode of  extraordinarily  high  air  pollution  levels  in  any  place  in  the 
country* 

Mr.  Daddario.  What  criteria  have  you  established  to  eome  to  this 
conclusion  so  that  the  Secretary  may  take  steps?  What  forces  him  to 
niake  a  determination  that  there  is  going  to  be  an  episode  of  extraor- 
dinarily high  air  pollution?  How  can  he  forecast  it  early  enough  and 
move  quicHy  enough  in  the  courts.  What  criteria  will  the  judge  have 
before  him  m  order  to  come  to  a  conclusion  since  you  have  already 
said  that  the  establishment  of  this  criteria  is  presently  too  tenuous? 

Dr.  MmoiiETOx.  I  don't  believe  I  suggested  the  establishment  of 
criteria  as  tenuous.  I  think  the  relationship  of  criteria  to  standards, 
and  the  fact  that  air  pollution  control  is  the  responsibility  of  State  and 
local  governments  is  the  thrust  I  have  been  trying  to  present  to  you  and 
the  role  of  the  Federal  Grovemment  in  being  certam  that  the  infor- 
mation that  is  available  is  categorized  and  cataloged  so  that  it  can 
be  properly  used. 

in  the  event  it  is  not  used  or,  in  the  event  it  fails  to  work,  then  there 
are  other  courses  of  action.  It  is  to  this  point  I  now  speak  in  the  case 
of  emergency  actions. 

Mr.  Daddario.  I  understand  that  and  I  am  not  trying  to  get  into 
any  argument  with  you,  Dr.  Middleton.  What  we  are  trying  to  do 
here  is  to  see  how  this  works.  We  know  we  must  come  to  some  judg- 
ment sooner  or  later  on  criteria  and  this  has  to  be  based  on  better  in- 
formation, than  we  presently  have  available.  Therefore,  there  needs 
to  be  a  lot  of  work  done.  We  are  trying  to  arrive  at  a  iuagment ;  how 
long  it  will  take  us  to  get  to  the  point  where  we  do  nave  criteria.  I 
wonder,  since  you  bring  up  this  episodic  situation,  and  because  there 
is  uncertainty,  what  is  the  emergency  control  which  tlie  Secretary 
can  put  into  effect  under  these  circumstances? 

How  do  we  know  there  will  be  such  an  episode?  What  criteria 
presently  exist  which  will  establish  a  set  of  facts  early  enough  for 
us  to  say  that  5  days  or  10  days  from  now  this  will  happen?  How 
do  you  then  get  into  court  in  order  to  ^t  a  judge  to  know  enough 
about  this  so  that  you  can  explain  it  to  him  in  such  a  way  that  he  can 
recognize  what  the  criteria  are? 

Dr.  MrooLETON.  If  it  is  vour  pleasure  to  have  this  subject  discussed 
at  this  time  I  will  be  glaa  to  do  so.  Since  we  are  dealing  with  emer- 
gency actions,  which  is  a  specific  part  of  the  laW;  namely,  section 
108 (k),  I  would  like  to  caU  on  Dr.  Ludwig  to  answer  the  first  part 
of  your  question  which  relates  to  the  prediction  systems  developed 
and  how  they  are  employed. 

Mr.  Daddario.  Is  that  section  108 (k)  or  208 (k)  ? 

Dr.  MiDDLjrroN.  I  will  give  the  exact  citation. 

Mr.  Daddario.  Just  so  uie  record  will  be  straight. 

Dr.  MroDLETON.  If  you  have  a  copy  of  the  law  before  you,  you  will 
find  it  on  page  13.  It  is  section  108  (k)  and  it  relates  in  its  entirety  to 
your  particular  question  of  air  pollution  episodes. 

Mr.  Daddario.  I  think  it  would  be  fine  if  Dr.  Ludwig  can  go  ahead 
and  go  into  this  at  this  time. 
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Dr.  LuDwio.  Yes,  Mr.  Chairman.  What  I  wouW  like  to  comment 
on  is  the  prediction  system  as  it  applies  to  the  meteonxlogical  aspects. 
In  the  National  Center  over  the  last  10  years  there  has  been  developed, 
in  cooperation  with  the  Environmental  Sciences  and  Services  Admin- 
istration, a  system  where  every  day  we  determine  and  carry,  over 
the  U.S.  Weather  Bureau  network,  a  warning  system  termed  "an  air 
pollution  potential  advisory.'' 

What  these  do  is  designate  large  areas  of  the  country  where  the 
ventilation  of  the  atmosphere  is  very  minimal.  This  is  both  in  the 
vertical  and  in  the  horizontal.  Essentially  it  is  concerned  with  low 
horizontal  sweep  of  the  air  out  of  the  region  and  a  very  limited  mixing 
depth  where  the  pollutants  can  mix  vertically  into  the  atmosphere. 

Mr.  Daddario.  What  is  the  mechanism  through  which  you  establish 
this? 

Dr.  Lddwwi.  This  is  done  at  the  preset  time  by  the  U-S.  Weather 
Bureau  in  Suitland,  Md.  It  is  done  oy  professional  meteorologists. 

Mr.  Daddabio.  Is  this  information  made  available  to  you  on  a  daily 
basis? 

Dr.  LxjDwio.  Yes.  This  information  is  transmitted  by  a  teletype  net- 
work and  is  made  available  to  all  major  Weather  Bureau  stations  in 
the  whole  coimtry.  This  has  already  been  set  up. 

In  addition  to  this^  at  the  present  time,  in  some  of  the  major  com- 
munities of  the  NatKm  we  have  additional  meteorologists  who  are 
working  on  schemes  which  will  further  improve  on  this  locfdly.  This  is 
the  second  thing  that  is  goin^  on. 

Mr.  Daddario.  Are  they  also  U.S.  weather  people? 

Dr.  LuDwiG.  Yes.  These  are  Envircmmental  Science  and  Service 
Administration  people  who  have  been  assigned  to  the  National  Center 
and  who  work  as  a  portion  of  the  National  Center  for  Air  Pollution 
Control. 

Mr.  Bell.  Does  this  work  throughout  the  country  as  a  coordinated 
effort,  or  just  in  this  area  here? 

Dr.  LcDwio.  This  service  goes  on  all  over  the  coimtry  for  the  whole 
continguouB  48  States. 

Mr.  Bell.  You  are  talking  about  predictions.  What  kind  of  a  time- 
lagdo you  have  on  this ? 

Dr.  LuDWiG.  At  the  present  time  we  are  predicting  the  continuation 
of  low- ventilation  potential  for  a  period  of  36  hours. 

At  the  present  time,  also,  we  are  attempting  to  improve  this  system 
so  that  we  can  predict  it  on  a  12-  to  24-hour  period  in  advance. 

Mr.  Bell.  Tnen  you  would  be  able  to  hare  informatiwi  back  here 
that  tomorrow  morning  in  Los  Angeles,  for  example,  you  will  have 
a  smog  alert.  Is  it  that  type  of  thing  you  are  talking  about? 

Dr.  LuDwiG.  That  is  right  in  part.  We  issue  air  pollution  potential 
advisories.  These  advisories  do  not  predict  air  pollutant  concentrations 
per  se  but  rather  meteorological  elements  which,  when  combined  with 
source  configurations,  can  lead  to  a  buildup  of  pollution  in  an  area. 

Mr.  Bfjx.  What  is  your  degree  of  accuracy  ?  Have  you  checked  that 
out? 

Dr.  LuDWio.  Yes.  We  have  issued  advisories  for  most  all  of  the 
major  air  pollution  stagnation  conditions,  for  instance,  the  one  which 
occurred  Thanksgiving  a  year  ago  in  the  eastern  seaboard.  At  the 
present  time,  yesterday,  an  alert  went  out  for  the  area  in  the  south- 
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eastern  part  of  the  country.  This  covers  the  area  of  northern  Florida, 
Geoiigia,  South  Carolina,  and  so  on. 

Mr.  Bell.  You  must  have  coverage  in  Los  Angeles,  too  ? 

Dr.  LuDwio.  Yes. 

Mr.  Bell.  How  accurate  have  you  been  there  ?  ^ 

Dr.  LuBWTG.  We  have  been  very  accurate  in  this  location,  also.  I  want 
to  make  one  thing  certain.  What  we  are  predictinff  is  the  stagnation 
of  the  atmosphere.  TTiis  does  not  necessarily  coincide  with  the  forma- 
tion of  photochemical  emog  which  has  some  additicHial  input  to  it. 

Mr.  Daddario.  What  are  you  alerting  the  people  in  north  Florida  to 
do  ?  You  put  this  t<^ther.  You  have  alerted  them.  Now  what  happens? 

Dr.  MmoLETTON.  What  happens  at  this  point  is  a  matter  of  consider- 
able concern  to  the  Secretary  of  the  Department,  and  in  our  efforts 
to  implement  this  section,  since  this  is  a  new  provision  of  the  law, 
we  have  assembled  in  the  Colter  an  emergency  task  force  which  is 
concerned  solely  with  emergency  actions. 

It  is  headed  by  the  chief  of  the  abatement  program,  Mr.  William 
Megonnell ;  he  is  now  in  the  process  of  developing,  Mr.  Chairman,  the 
details  that  will  be  required  to  actually  bring  about  an  effective  emer- 
gency action  to  control  episodic  air  pollution  events. 

Since  the  problem  becomes  a  local  one,  and  effective  control  can 
be  achieved  only  at  the  local  basis,  we  are  developing  the  kinds  of 
criteria — and  I  use  the  word  to  mean  the  elements  involved — which 
will  tell  local  control  officials  tJie  levels  of  pollution  their  monitoring 
system  should  be  sensitive  to,  and  to  bring  about  an  action  to  curtau 
recoo^ized  sources  of  pollution. . 

These  are  some  of  the  kinds  of  items  inyolved  in  emergency  action 
planning;  the  finite  detail  is  not  now  available. 

Mr.  Daddamo.  Would  this  include  sufficient  information  so  that 
jou  could  come  to  some  judgment  about  the  effect  this  might  have 
on  people  who  are  suffermg  from  respiratory  illnesses?  Would  you 
then  give  advice  to  the  local  people  that  they  snould  move  such  peoole 
out  of  a  zone?  Are  these  the  types  of  things  you  are  concerned  with? 

Dr.  MiDDLETON.  There  is  a  proposal  now  being  considered  in  the 
New  York  area  in  which  the  Center  is  looking  toward  taking  care  of 
the  difficult  health  cases  you  speak  of  by  providing  them  with  special 
medical  attention,  such  that  hospitals  may  be  alerted  and  be  on  the 
watch  for  people  who  are  in  either  poor  health  or  in  nursing  homes 
and  who  may  need  special  attention. 

Mr.  Daddario.  Tnis  brings  us  to  the  criteria  again.  Dr.  IMBddleton. 
How  do  you  know  what  type  of  smog  conditions  do  in  fact  effect 
people  with  respiratory  illnesses?  Are  you  guessinjg  at  it?  At  what 
level  would  you  put  up  a  danger  flag  so  such  a  serious  step  could  be 
taken? 

I  would  expect  that  sometime  there  will  develop  such  a  serious 
condition  and  you  would  have  to  make  recommendations  to  local  au- 
thorities. 

Dr.  MiDDLETON.  We  are  quite  prepared  to  do  this  with  the  State 
and  local  governments  inyolved,  of  course.  The  criteria  concerned  are 
the  ones  we  were  b^inning  to  speak  about  but  which  we  have  not 
completed  because  I  have  not  been  able  to  finish  my  testimony. 
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Some  of  the  organizational  materials  on  these  charts  would  help  jo\x 
to  see  how  this  oomes  about.  If  it  is  your  pleasure  that  I  be  responsive 
at  tiiis  particular  time,  I  should  say  we  know  quite  a  bit  about  many 
pollutants.  We  know  much  a^bout  particular  ones.  There  are  some  we  do 
not  know  as  much  about  as  we  would  like.  But  the  ones  that  have 
adverse  effects  on  health  have  been  known  for  some  time;  and  we  are 
improving  our  knowledge  of  them.  For  those  pollutants  for  which  we 
have  information,  such  as  the  oxidants,  sulfur  oxides,  and  some  par- 
ticulate matter,  we  recognize  adverse  health  levels.  We  have  published 
criteria  on  sulrur  oxides  alreadv;  we  ^all  reevaluate  them  in  time. 
We  are  in  the  process  of  publishing  other  critieria  as  reported  to  the 
Senate  Public  Works  Committee. 

At  this  time  I  would  like  to  call  on  Dr.  Blomquist,  a  doctor  of 
medicine,  to  conmient  further  on  our  health  criteria. 

Mr.  Daddario.  Why  don*t  we  come  to  that  after  Dr.  Ludwig  finishes 
his  statement?  I  think  it  is  important  that  he  does  explain  the  way  in 
which  vou  are  developing  a  qrsteih  of  meteorological  knowledge.  Then 
we  will  come  to  Dr.  Blomquist. 

Mr.  Ryan.  Mr.  Chairman.  I  would  like  to  go  back  to  the  question  you 
asked  because  it  is  a  verjr  Key  question.  That  is,  do  you  now  have  a 
system  so  that  when  you  issue  an  air  pollution  advisory,  some  action 
follows  in  the  local  government?  I  ast  this  question  because  in  No- 
vember 1966,  at  the  time  of  the  Thankgiving  I)ay  inversion  in  New 
York  City,  you  did  predict  the  stamation  of  the  air  and  all  the 
conditions  that  led  to  that  inversion.  You  predicted  it  some  24  hours 
before  it  happened,  as  I  recall.  Yet,  New  York  City  and  New  York 
State  did  nothing.  It  was  24  hours  after  Thanksgivmg  Day,  when  it 
started,  that  New  York  City  issued  the  first  alert,  48  hours  after  you 
had  given  them  notice.  New  York  Citv  received  the  warning  on 
Wednesday,  November  23  at  12 :07  p.m. ;  the  official  alert  was  issu^  on 
Friday,  November  25  at  1 :15  p.m. 

What  are  you  planning  to  oo  in  the  future  to  get  action  at  the  local 
level?  It  is  all  very  well  to  be  aible  to  predict  i£e  episode.  It  is  more 
important,  if  the  local  government  fails,  that  you,  with  your  knowl- 
edge, take  action  so  that  the  people  in  the  local  areas  are  protected. 
There  was  a  48-hour  time  gap  between  the  issuance  of  the  air  pollution 
advisoiT  and  the  first  public  alert  in  New  York  City,  which  is  in- 
explicable, oyer  Thanksgiving  Day.  If  it  had  not  been  for  the  fact  that 
it  was  a  holiday,  we  would  have  had  a  great  deal  more  than  the  168 
excess  deaths  wmch  occurred  during  that  period. 

Mr.  Daddario.  Following  what  Mr.  Kyan  just  said,  I  think  it  gets 
back  to  the  point  that  I  just  touched  on.  At  that  stage  of  the  game  could 
you  go  to  court  to  force  the  local  government  to  do  somethmg? 

Dr.  MmDLETON.  I  am  suggesting  that  the  local  government  itself 
wishes  to  do  something.  I  am  suggesting  that  the  State  of  New  York 
and  the  city  of  New  York  wish  to  do  something.  The  difficulties  of 
integrating  air  monitoring  and  the  recording  of  mf  ormation  on  pol- 
lutant concentration,  the  fifficulties  in  identifving  the  specific  sources 
of  the  principal  J)ollutants  are  the  items  that  tne  local  control  agencies 
need  to  stipulate;  such  as  the  air  pollution  potential  predictions  come 
and  the  levels  of  j)ollution  begin  to  rise,  there  can  be  agreement  in  the 
New  York-New  Jersey  metropolitan  area  that  when  selected  pollutants 
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reach  a  certain  threshold  there  shall  be  a  stipulated  course  of  action  to 
xx)ntrol  those  sources. 

This  course  of  action  that  you  asked  me  to  describe  is  not  now 
describable.  We  ar?  in  the  process  of  enumerating,  because  of  the 
Jknowledge  we  have  from  the  basic  abatement  conference,  the  principal 
pollutant  sources.  We  are  attempting  through  the  conference  recom- 
mendations to  actually  abate  those  sources  in  order  to  forestall  having 
to  call  for  emergency  action. 

Mr.  Ryan.  I  understand  that,  but  assmne  that  today  you  issued  an 
advisory  notice  such  as  you  did  on  November  23,  1966,  what  would 
you  do  today  to  avoid  a  repd;ition  of  what  happened  in  1966,  Thanks- 
giving Day  1  What  would  you  do  now?  With  all  due  respect,  I  do  not 
w^nt  to  hear  about  plans  for  the  future  which  are  still  to  be  worked 
out,  but  what  specinc  action  would  you  take  today  ? 

Dr.  MiiH>i4ET0N.  Our  specific  action  would  be  to  go  to  the  New  York 
area  with  tibie  man  in  charge  of  these  emergency  actions  in  the  event  of 
this  prediction,  and  to  pidc  up  the  points  you  enunciated.  Let  us  as- 
sume that  we  nave  the  prediction  tnat  in  24  hours  there  will  be  an 
alert  situation.  We  then  see  its  validation.  The  air  monitoring  net- 
works suggest  the  level  of  sulfur  oxides  is  rising,  and  when  tiiey  rise 
to  some  ttoeshold  level,  somesp^ecific  nund)er,  then  a  course  of  abate- 
ment action  must  take  place.  This  course  of  action  is  the  responsibility 
of  the  local  air  pc^lution  control  agSQt. 

Mr.  Ryan.  Suppose  it  fails  to  t&e  action. 

Dr.  Mii>DL£TON.  If  the  local  group  fails  to  take  action,  then  the 
Secretary  can  (»I1  upon  the  Attorney  General  to  ask  for  a  cease  and 
desist  oraer  to  abate  tihis  particular  nuisance,  this  particular  problem, 
this  particular  disastrous  source  of  pollution  affecting  the  health  of 
persons.  It  is  because  we  may  need  a  more  rapid  control  action  than 
this  that  we  wish  to  be  assured  that  the  State  and  local  officials  in  fact 
do  have  an  implementation  control  plan  and  that  it  is  workable.  That 
is  why  througn  our  control  agency  development  program,  when  we 
award  matchmg  funds  to  the  city  and  State  of  New  York,  as  an  ex- 
ample again.  Mr.  Ryan,  we  want  to  be  sure  that  in  their  workable  plan 
there  is  a  scneme,  a  plan,  which  will  bear  directly  upon  the  new  pro- 
visions. 

Mr.  Rtan.  Do  they  have  a  workable  plan  today  ? 

Dr.  MrooLETON.  I  do  not  know  whether  Mr.  Heller,  the  Commis- 
sioner in  that  area,  now  has  a  workable  plan.  I  believe  one  is  in  forma- 
tion, and  I  am  sure  that  he  expects  the  important  polluti(Mi  elements 
to  be  controlled  at  that  time. 

Mr.  Ryan.  I  would  think  that  over  a  year  later  there  would  be  a 
workable  plan  in  effect,  and  not  one  in  formation.  I  would  hope  that 
your  agency  would  see  to  it  that  one  is  developed  as  rapidly  as  possible 
because  we  face,  in  New  York,  at  any  time  a  similar  emergency 
situation. 

Mr.  Daw)ario.  Dr.  Middleton,  following  again  Mr.  Ryan's  ques- 
tion, if  we  ran  into  an  emergency  situation,  could  you,  for  example, 
establish  a  procedure  under  the  law  as  it  presently  exists  to  prevent 
all  traffic  from  moving  to  the  city  of  New  York  if  this  situation  were 
deemed  to  be  dangerous  enough?  How  would  you  do  it? 

Dr.  Mn)DLETON.  Dr.  Blomquist  suggests  that  the  city  of  New  York 
already  has  a  plan  of  this  Kind  in  mind,  but  if  the  city  of  New 
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York  failed  to  actuate  this  plan  and  carbon  monoxide,  for  example, 
were  the  principal  element,  then  the  Secretary  woald  be  able  to  ask 
the  Attorney  General  to  go  to  the  Federal  district  court  and  see  that 
this  source  of  pollution  was  controlled. 

Mr.  Daddario.  Dr.  Ludwig's  statement  indicates  that  you  are  devel- 
oping the  kind  of  system  in  which  you  can  have  confidence  if  an 
emergency  of  this  kind  does  come  about.  You  would  have  a  sjrstem 
which  can  work  without  scaring  everybody  half  to  death. 

Dr.  MiDMiETON.  To  have  the  predictability,  th«  capabilitjr  of  a  high 
percent  win,  saying,  "Yes,  this  is  the  event,"  so  we  can  begin  in  advance 
of  the  rising  levels  of  pollution,  as  Mr.  Ryan  well  knows  occurs^  before 
thev  really  get  up  to  certain  points,  if  we  have  the  assurance  this  thing 
will  last  TOT  36  hours,  that  we  have  the  assuiunce  that  it  would  be  in 
the  interest  of  the  public  health  and  welfare  to  begin  throttling  sources 
of  pollution,  then  an  effective  wnergency  action  can  be  achieved. 

Kut  when  we  get  to  the  necessity  of  describing  the  specific  course 
of  action,  I  am  unable  now  to  give  you  the  precise  aetail  of  this 
action.  I  oelieve  this  is  the  responsibility  of  State  and  local  govern- 
ments to  work  out.  It  is  the  responsibility  of  the  Federal  Government 
to  see  that  there  is  a  workaible  plan  so  that  the  Secretary  may  act  with 
dispatch  and  confidence  of  success. 

Mr.  Dain>abio.  A  workable  plan  upon  which  local  and  State  govern- 
ments can  proceed  confidently. 

Dr.  MiDDLETON.  Yes. 

Mr.  Ryax.  I  would  strongly  suggest,  instead  of  New  York  City 
having  a  plan  in  mind,  that  it  have  a  workable  plfui  in  being.  I  wonder 
if  you  would  be  willing  to  set  a  timetable  right  now  as  to  when  you 
expect  New  York  City  to  submit  to  yt>u  a  workable  plan,  because  I 
do  not  think  we  canpermit  this  situation  to  to  on  any  longer. 

Dr.  MiDDLETON.  Wnen  I  said  plan,  I  was  thinking  not  of  a  scheme 
or  an  idea,  but  in  fact  what  you  have  enunciated. 

Mr.  Ryan.  Right. 

Mr.  Daddabio.  Mr.  Brown  ? 

Mr.  Brown.  No  Questions. 

Mr.  Daddario.  Mr.  Bell  ? 

Mr.  Bell.  Dr.  Middleton,  you  said  something  to  the  effect  that  in 
Los  Angeles  the  major  problem  of  pollution  was  motor  vehicles.  Do 
you  know  of  any  major  cities  througnout  the  country  where  the  major 
problem  is  not  motor  vehicles  ? 

Dr.  Middleton.  Putting  your  statement  in  the  negative,  no.  The 
motor  vehicle  is  the  largest  single  source  of  pollution  throughout  the 
Nation ;  perh^s  76  percent. 

Mr.  Bell.  Then  the  answer  to  Mr.  Daddario's  question  would  have 
to  be  something  in  the  order  of  control  of  motor  vehicle  movement,  is 
that  right? 

Dr.  MiDmjrroN.  The  motor  vehicle  produces  several  kinds  of  t>ol- 
lutants.  Power  generation  produces  other  kinds  of  pollutants.  Depend- 
ing upon  the  nature  of  the  city,  its  economy,  its  sources  of  pollution, 
thererore,  one  needs  to  control  various  pollutants  to  different  levels. 

That  gets  back  to  the  regional  aspect.  So,  in  Los  Angeles,  as  an 
example,  where  many  of  the  stationary  sources  have  been  very  well 
controlled,  this  isolates  the  automobile  as  being  one  of  the  more  sig- 
nificant sources.  In  other  areas  where  stationary  sources  of  pollution 
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hftYB  not  been  6o  weU  controlled,  the  automobile  may  not  be  so  over- 
whelmingly impoiitant. 

Mr.  Bbll.  As  far  as  you  know,  in  the  type  of  situation  which  Mr. 
Ryan  just  described,  does  Los  Angeles  have  a  workable  plan  that  can 
be  brought  into  action  ? 

Dr.  MrnDLETON.  Los  Angeles  takes  pride  in  its  alert  system  and  its 
course  of  action  and  the  fact  that  they  have  developed  something  that 
they  believe  works  well.  It  has  been  tried  and  tested  at  low  levels,  and 
I  am  quite  sure  they  are  hopeful  they  will  never  have  to  try  it  at  the 
high  levels  because  the  ultimate  relief  is  to  expect  the  State  to  move 
in  and  take  care  of  the  local  problem. 

The  issue  here  is,  over  the  years  since  there  has  been  an  air  pollution 
control  district  in  Los  Angeles  since  1947,  that  they  have  nad  con- 
siderable time  to  evolve  the  kind  of  program  required  to  protect  the 
health  and  welfare  of  persons  and  propertv  in  the  area. 

Mr.  Bell.  It  is  your  feeling  that  Los  Angeles  has  one  of  the  better 
plans? 

Dr.  Mn>DLET0N.  They  have  one  of  the  workable  plans.  I  am  sure 
that  even  in  Los  Angeles  they  feel  the  plan  can  be  improved. 

Mr.  Bell.  I  would  certainly  think  so.  I  was  cauffht  out  there  in 
November  and  the  smog  in  Los  Angeles  was  quite  sickening,  really.  It 
is  a  terrible  situation. 

Dr.  MiDDLETON.  I  think  you  would  be  very  happy,  then,  to  learn 
about  the  proposed  new  regulations  the  Department  of  Healtn,  Educa- 
tion, and  Welfare  has  pumisihed  in  the  Federal  Roister,  as  I  had  ex- 
pected to  mention  in  my  testimony,  making  the  standards  and  re- 
quirements, the  emission  standards  of  the  motor  vehicles,  the  sole 
responsibility  of  the  Department  of  Health,  Education,  and  Welfare, 
more  stringent,  better  to  cope  not  only  with  the  Los  Aisles  problem, 
but  with  the  growing  j>roblem  of  carbon  monoxide,  a  very  important 
factor  in  the  pollution  in  New  York  City.  We  must  proceed  with  dis- 
patch to  better  the  control  of  motor  vehicles  wherever  they  are. 

Mr.  Bell.  I  certainly  concur  in  this.  When  Mr.  Ryan  speaks  of  his 
city,  I  can  speak  with  double  emphasis  for  Los  Angeles. 

Mr.  MosHER.  Is  this  plan  in  Los  Angeles  one  which  provides  for 
the  instant  or  immediate  use  of  police  power  to  forbid  the  movement  of 
cars  and  that  sort  of  thing?  What  i3  this  plan?  In  other  words,  when 
an  emereeency  arises,  can  the  local  authorities  in  Los  Angeles  stop 
traffic  and  require  people  to  keep  their  car^  in  their  garages  and  not 
use  them? 

Dr.  MmpLETON.  Mr.  Megonnell  suggests  that  the  most  workable 
part  of  their  plan,  their  scheme  of  action,  is  that  which  is  related  to  the 
stationary  sources,  in  which  they  have  an  alert  system  and  a  radio  com- 
munications system  and  key  men  identified  in  certain  key  industries 
that  would  be  responsible  for  controlling  sources  of  pollution.  At  the 
time  levels  approach  specific  concentrations,  then  the  Los  Angeles 
Air  Pollution  Control  District  throurfi  its  radio  commimicaation  with 
the  identified  sources  says,  in  effect,  ''We  expect  this  pollution  to  con- 
tinue for  such  and  such  a  period  of  time;  we  call  Alert  1 ;  you  are  to 
proceed  with  your  predetermined  control  action."  The  action  is  very 
specific.  I  regret  I  do  not  know  the  specific  detail. 

Mr.  Bell.  But  they  can  stop  cars  ? 
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Mr.  MoSRER.  You  already  said  the  stationary  sonrces  were  not  the 
prime  source. 

Dr.  MiDDLETON.  I  said  in  Los  Angeles  they  have  been  veiy  well  con- 
trolled, and  the  motor  vehicle  hi  that  area  was  relatively  more 
important. 

Mr.  BsLL.  What  about  the  motor  vehicle?  You  do  have  a  program 
to  stop  the  motor  vehicle;  is  that  correct? 

Dr.  MmDLEzroN.  The  higher  levels  of  alert  in  Los  Angles  are  such 
that  the  Los  Angeles  County  Air  Pollution  Control  District  caUs  upon 
the  executive  power  of  the  Governor^  office  to  prescribe  the  needed 
additional  actions. 

Mr.  Bell.  What  are  those  additional  actions? 

Dr.  MiDDLsroK.  As  I  undeistand— Hand  I  may  be  wrong  in  these 
specific  numbers,  and  if  I  am  incorrect,  I  would  like  to  have  the  record 
changed 

Mr.  Daddahio.  You  may^  of  course,  correct  the  record. 

Dr.  MmDLETON.  When  tne  ozcme  level  approaches  either  1  or  1^ 
parts  per  million  instantaneous  reading,  then  the  county  of  Los  An- 
geles advises  the  Ctovemor  of  this  alert  situation  and  invites  State 
support  to  control  the  local  problem.  This  then  is  the  force  for  abating 
the  motor  vehicle  movement.  Los  Angeles  County  itself,  as  I  under- 
stand it,  does  not  do  this. 

Mr.  Bell.  What  can  result  from  that  if  you  stop  the  motor  vehicles  ? 

Dr.  MnM>LxrroN.  Chaos. 

Mr.  Bell.  What  would  be  the  result  from  such  actual  direct  action? 

Dr.  MiDDLETON.  The  direct  action  in  that  case 

Mr.  Bell.  The  Governor  has  been  notified  and  the  Governor  has 
this  prescribed  pattern  and  makes  his  statement  that  we  are  in  this 
crisis.  Then  what  happens  ? 

Dr.  MiDDLETx>K.  May  I  say  as  a  lonff-term  resident  of  California — 
this  issue  has  never  been  settled.  I  would  propose  not  to  settle  it  before 
you  today.  The  course  of  action  really  is  that  because  the  motor  ve- 
hicle is  a  State-taxed  instrument  and  the  motor  v^cle  pollution  con- 
trol is  a  State  responsibility,  and  as  such  it  moves  outside  of  the  realm 
of  a  county  air  pollution  control  action.  I  believe  it  is  for  this  purpose 
that  one  calls  upon  the  Governor  to  exercise  statewide  executive  re- 
straints on  motor  vehicles.  I  am  not  at  all  sure  the  State  has  an  action 
plan  to  curb  movement  of  motor  vehicles  in  Los  Anceles. 

Mr.  BelIj.  In  other  words,  you  do  not  really  know  whether  the  Gov- 
ernor of  the  State  of  California  can  act  in  case  the  situation  requires. 

Dr.  MiDDLEtroK.  I  know  perfectly  well  the  Governor  can  act  for  the 
protection  of  public  health  and  welfare.  I  do  not  know  that  the  Gt)ver- 
nor  has  a  plan. 

Mr.  MosHER.  It  has  not  been  tried? 

Mr.  Bell.  It  has  not  been  tried,  and  it  has  not  been  revealed  to  you 
what  his  plan  would  be.  It  would  affect  Los  Angeles  County,  obviously, 
probably  as  much  as  anv  place  in  California.  He  actually  has  not  de- 
livered to  you  a  plan  of  what  he  would  do? 

Dr.  MnmLxrroN.  I  have  not  learned  of  this  for  a  number  of  reasons. 
I  do  not  say  this  defensively*  On  November  21,  last,  this  legislation 
became  law,  and  I  have  not  nad  the  opportunity  of  doing  more  than 
establishing  within  my  own  organization  a  very  important  group  of 
people  who  are  responsible  as  a  Task  Force  for  Emergency  Actions. 
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I  have  not  been  able  in  this  period  of  time  to  develop  all  the  inf  onna- 
tion  that  would  be  required  to  be  completely  responsive  to  your  que&- 
tion,  Mr.  Bell. 

Mr.  BsLL.  Is  there  a  place  where  I  could  find  out  what  the  action 
would  be? 

Dr.  MmDLETON.  I  will  find  out  and  will  tell  you. 

Mr.  BsLL.  I  would  appreciate  that 

(The  information  requested  is  as  follows :) 

The  Loe  Angeles  Goumty  Air  PoUotion  Control  Distriet  udopteA  emergency 
regulations  in  1954,  because  of  widespread  concern  that  air  pcdlutlmi  in  Lm 
Angeles  might  produce  disasters  similar  to  those  which  have  occurred  in  other 
places  in  the  United  States  and  Europe. 

The  system  set  up  under  these  regulations  prorides  for  issuance  of  daily  air 
poUution  forecasts  by  meteorologists  of  the  Air  PoUution  Control  District  Fore- 
casts are  based  on  data  <m  airflow  pattermu  inversioiifl,  atmoflnheric  mixing 
height,  wind  speed,  and  other  factors.  Forecasts  of  adverse  conditions  are  brou^it 
to  the  attention  of  the  Air  PoUution  Control  Oflicer,  so  that  preparation  can  be 
made  for  taking  any  emergency  action  deemed  necessary. 

The  District  maintains  a  network  of  air  sampling  stations,  some  of  which  are 
operated  continuously.  Data  are  telemetered  to  the  District's  bead<iuarteni, 
where  an  around-the-clock  communications  center  is  operated. 

FoUowing  are  the  alert  stages  which  have  been  established  for  toxic  air  con- 
taminants (in  parts  per  miUion)  in  Los  Angeles  County : 


ConlMibiMt 

Alert  ftifes 

1st 

2d 

3d 

100.0 

200 
5 
5 

1 

900.0 

Nitrogtn  oxides... 

.3.0 

10.0 

Sulfur  oxides 

3.0 

10.0 

OWOi 

S 

1.5 

Whenever  air  contaminant  concentrations  reach  prescribed  percentages  of  the 
flfKt  alert  values,  the  District's  staff  begins  intensive  monit<Nring.  If  a  first  alert 
levels  is  reached,  notification  by  telephone  is  given  to  principal  air  pollution  oca- 
trol  and  police  officials  of  the  County;  enforcement  staff  members  In  patrol  cars 
are  notified  by  radio ;  mass  media  and  selected  industrial  sources  are  notified  by 
telephone  or  radio;  and  members  of  the  Emergency  Action  Committee  are  ad- 
vised. There  is  a  general  warning  to  the  public  to  curtail  driving  and  other  air- 
polluting  activities;  no  open  burning  of  any  type  (even  those  few  fires  normally 
allowed  under  variance  or  permit  provisions  of  the  Los  Angeles  regulations)  is 
permitted ;  and  industrial  sources  are  informed  that  they  may  have  to  cease  cer- 
tain operations. 

Should  concentrations  approach  second  alert  levels,  a  meeting  at  tbe  Bmergency 
Action  Committee  is  caUed  to  determine  whether  a  second  alert  should  be  de- 
clared. If  a  quorum  of  the  Committee  is  not  available  and  second  alert  levels  are 
reached,  the  Air  Pollution  Control  Officer  is  empowered  to  declare  the  alert.  In 
addition  to  the  actions  undeitaken  during  the  first  alert,  industry  is  requested 
to  discontinue  operations  in  accordance  with  prearranged  and  scheduled  volun- 
tary shutdown  plans.  When  voluntary  implementation  is  ineffective,  the  Control 
Officer  is  authorized,  with  advice  of  the  Emergency  Action  Committee  and  ap- 
proval of  the  Air  Pollution  Control  Board,  to  require  curtailment  of  industrial 
activities. 

If  third  alert  levels  are  reached,  the  Air  Pollution  Control  Board  may  request 
the  Governor  to  declare  a  state  of  emergency  and  take  actions  under  the  Cali- 
fornia Disaster  Act  To  date,  no  alert  has  gone  beyond  the  first  stage. 

As  for  reduction  of  motor  vehicle  tralBc  during  alerts,  the  Air  Pollution  Con- 
trol Officer  is  rMiuired  to  take  all  necessary  steps,  by  using  the  facilities  of  the 
appropriate  mass  communication  media,  to  request  the  general  public  to  cease  aQ 
non-essential  use  of  motor  vehicles  in  tl^  Loe  Angeles  Basin  and  to  form  car 
pools  when  practical.  Compliance  vrith  such  requests  is  totally  voluntary. 
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In  1955,  a  committee  of  scientlnts,  administrators,  police,  trafl!c.  highway,  and 
air  poltiitJKm  authorities,  iastltoted  an  inveskigBtioii  to  determine  whether  and 
how  aotomoUve  traffic  could  he  controlled  during  air  poUution  alerts.  AJl  the 
problems  involved  in  such  action  were  invetstigated,  and  after  much  delibera- 
tion, the  group  reported  that  it  would  be  physically  impo»iible  to  stop  all  or  any 
significant  pwtion  of  the  vehicular  trafflc  in  Los  Angeles  County.  Thin  decision 
was  based  on  conditions  that  may  be  unique  to  Los  Angeles  County.  Public  trans- 
portation in  the  County  is  grosi^  inadequate,  and  great  dependence  is  placed 
on  private  automobiles.  There  is  a  multiplicity  of  local  police  Jurisdictions,  with 
little  overall  coordination,  and  tiiere  are  not  near  enough  law  enforcement  offi- 
cers to  cover  the  many  thousands  of  mUes  of  streets  and  highways  in  the  County. 

Even  though  it  was  concluded  that,  as  a  practical  matter,  it  would  be  impos- 
sible for  the  Air  Pollution  Control  Officer  to  enforce  regulations  requiring  cessa- 
tion of  automobile  travel  during  emergency  conditions,  platas  were  developed  to 
assist  in  voluntary  reduction  of  motor  vehicle  trafflc.  A  significant  element  in 
this  program  is  the  encouragement  of  the  use  of  empk>yee  car  pools,  in  coopera- 
tion with  industrial  plants  and  buslAessefl,  during  critical  smog  perioda  During 
snch  timea»  business  and  industrial  establishments  are  immediately  requested  to 
urge  their  employees  to  travel  in  car  pools  previously  organized  under  the  leader- 
ship of  the  employer.  Cars  remaining  in  company  parking  lots  are  protected  l^ 
company  guards.  Such  measures  can  remove  thousands  of  automobiles  from  high- 
ways and  streets^  thereby  materially  lessening  emissions  from  auto  exhausts  and 
greatly  minimizing  the  intensity  of  smog  attacks. 

Plans  for  the  establishment,  maintenance,  and  operation  of  such  car  pools  by 
employers  of  large  numbers  of  people  have  been  requested  and  received  by  the 
Air  PoUution  Control  District  Knowledge  of  the  geograirtiic  location  of  the  larger 
masses  of  automobiles  has  been  used  to  develop  a  comprehensive  plan  embracing^ 
the  entire  Los  Angeles  Basin,  so  that,  in  the  event  emergency  action  becomes 
necessary,  it  would  be  possible  to  request  car  pooling  In  areas  where  critical  air 
pollution  concentratioos  are  occurrtng  or  can  be  expected  to  occur. 

Mr.  Ryan.  May  I  make  an  observation?  As  a  parochial  New  Yorker^ 
I  thought  I  would  never  hear  that  some  other  city  is  ahead  of  New 
York.  I  find  it  rather  inexcusable  that  New  York  does  not  have  a 
workable  plan* 

Let  me  urge  you,  Dr.  Middleton,  to  insist  at  the  soonest  possible  mo- 
ment that  they  come  forward  with  an  effective  plan,  because  we  face 
another  disaster  any  day.  I  think  all  of  us  recognize  the  potential. 

Dr.  Middleton.  I  can  only  add,  Mr.  Kyan,  I  recognize  this — I  want 
to  say,  perhaps,  better  than  you,  but  that  might  be  presumptuous.  It  is 
because  of  this  emergency  that  I  have  attempted  to  do^  wnat  we  have 
done,  which  may  seem  modest,  at  the  moment,  but  that  is  only  because 
of  its  recent  action  and  our  first  opportunity  for  acting  in  this  way 
by  specific  congressional  directive. 

ifc.  Ryan.  Prior  to  the  enactment  of  the  Clean  Air  Act  Amendments 
of  1967,  you  have  had  the  New  York-New  Jersey  abatement  confer- 
ence procedure  available  since  last  January. 

Dr.  MroDLETON.  Yes,  we  have  had  other  courses  of  action,  but  we 
hAve  not  done  tiie  specific  things  that  your  chairman  has  very  well 
chosen  to  emphasize — ^the  need  to  have  a  course  of  emergency  action 
that  is  not  merely  a  plan  but  actually  a  workable  one — and  that  it 
relates  to  what  the  health  effeets  of  the  pollutants  shall  be.  This,  in 
torn,  gets  back  to  your  ori^al  question :  What  are  the  criteria  to  abate 
and  prevent  the  air  polluticm  episode? 

Mr.  Daddario.  You  are  presently  developing  the  kind  of  people  who 
can  give  help  to  the  State  and  local  governments  so  such  emergency 
lepnsTation  and  such  emergency  action  can  be  taken? 

Dr.  Middleton.  This,  I  can  assiu*e  you  unequivocally,  is  the  case. 

Mr.  Bell.  I  have  one  more  question,  Mr.  Chairman. 
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Dr.  Middleton,  I  was  not  quite  clear  on  your  answer  to  Mr.  Ryan 
as  to  w^hat  your  action  would  be  if  a  State  or  locality  wei:^  told  that  this 
situation  was  occurring.  When  this  situation  did  occur,  when  they  did 
not  act  and  when  the  Federal  Government  enjoined  them  to  act,  no 
action  was  forthcoming.  Could  the  Federal  Government  act? 

Dr.  MmDLETON.  We  would  act  through  the  Office  of  the  Attorney 
General  and  the  Justice  Department  and  see  that  control  took  place. 

Mr.  Bell.  In  other  words,  you  could  actually  move  in  there  after 
the  Attorney  General  acts  aiul  bring  about  wnatever  changes  were 
necessary—- tostop  motor  traffic,  let  us  say? 

Dr.  ImDDLErroN.  Whatever  the  Attorney  General  was  able  to  bring 
forth  through  the  Federal  court  as  an  injimctive  measure  would  be 
that  which  would  take  place. 

Mr.  Bixx.  I  guess  that  means  stop  traffic^  right  ? 

Dr.  MiDDLETOK.  I  am  attempting  to  say  icannot  make  a  judgment 
for  the  Federal  court, 

Mr.  Bell.  I  assume  that  is  right 

Mr.  Felton.  I  think  the  question  is:  Can  you  moT«  against  a  class, 
or  do  you  have  to  move  against  an  individual!  Can  you  seek  an  in- 
junction against  a  class,  as  all  automobile  drivers  cannot  come  into 
the  city ;  or  do  you  have  to  move  against  a  specific  individual  or  indus- 
try, as  s»  industry  cannot  emit  certain  pollutants?* 

Dr.  MmDLBTON.  Mr.  Felton,  I  am  sure  you  recognize  this  is  a  mat- 
ter of  considerable  debate  in  the  General  Counsel's  Office  of  the  Depart- 
ment as  well  as  in  the  Department  of  Justice.  We  are  hopeful  that  the 
opinion  will  suggest  we  move  against  classes  rather  than  mdividuals. 

Mr.  Daddario.  Dr.  Middleton,  if  we  could  have  Dr.  Ludwig  con- 
tinue to  spell  out  how  you  are  putting  together  this  capability  and 
how  you  intend  to  work  it  now  from  a  36-hour  foreca^  to  something 
on  the  order  of  12  to  24.  You  are  about  at  that  stage  of  the  game. 

Dr.  Ludwig.  Yes.  The  present  air  pollution  potential  adA'isories  pre- 
dict the  continuation  of  existing  air  stagnation  condition  for  an  addi- 
tional period  of  36  hours.  What  we  are  now  attempting  to  do  is  to  be 
able  to  forecast  the  onset  of  these  events  24  hours  m  advance  and,  in 
addition  to  this,  to  quantify  it.  In  other  words,  to  designate  when 
they  will  start,  how  long  they  will  last,  and  the  severity  of  the  partic- 
ular stagnation;  for  example,  weak,  mediimi,  or  severe.  We  are  trying 
to  make  this  a  better  tool  lor  the  kind  of  emergency  action  that  we  are 
talking  about. 

At  the  present  time  we  update  these  forecasts  every  day.  For  ex- 
ample, we  issue  one  of  these  advisories  which  indicates  that  stagnation 
will  continue  for  another  36  hours.  The  next  day  we  will  issue  an  advi- 
sory which  says  it  will  either  continue  another  36  hours  or  end  the 
advisory  after  a  certain  period  of  time. 

These  advisories,  which  go  out  to  all  the  Weather  Bureau  offices, 
are  then  transmitted  to  the  State  and  local  agencies.  Any  industries 
that  want  to  be  kept  informed,  when  these  advisories  are  issued,  are 
privileged  to  notify  the  local  Weather  Bureau  station  arid  they  will 
be  advised  that  an  advisory  has  been  issued  for  the  particular  period 
in  a  certain  area. 

The  other  piece  of  information,  of  course,  which  compliments  an 
advisory,  is  tne  air  monitoring  information  that  the  State  and  local 
agencies  maintain  in  their  areas.  These  advisories  and  a  monitoring 

♦Se«  Appendix  D,  pagre  583,  for  an  adytsoiy  opinion  of  the  Legislative  Reference  Serr- 
ice,  Libmry  of  Coneress,  wbich  indicates  that  a  class  auction  against  automobile  drlyen 
could  not  be  maintained. 
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of  the  air  quality  that  exists  in  the  area  are  the  basis  of  the  action  to 
shutdown  what  sourceB,  and  so  forth. 

Mr.  Daih>abio.  Dr.  Ludwig,  at  the  time  when  you  oome  to  the  judg- 
ment that  there  is  a  serious  episodic  situation  developing,  do  you  take 
extraordinary  steps  to  accent  the  information?  How  do  you  do  that? 
To  whose  attention  do  you  call  it,  beyond  the  Weather  people  in  that 
area? 

Dr.  LxTDWio.  The  fact  that  an  advisory  is  to  be  issued  is  called  to 
the  attention  of  the  State  and  local  air  pollution  agencies  in  that 
region  so  they  can  do  special  sampling  and  take  other  appropriate 
action  if  they  so  desire. 

Mr.  Daddabio.  Do  ^ou  have  people  available  at  that  time,  recogniz- 
ing the  manpower  as  it  exists  to  be  a  difficult  one,  who  can  give  assist- 
ance and  who  are  qualified  f  Do  you  have  people  ;^ou  can  move  around 
from  one  part  of  tne  country  to  another  m  case  it  is  necessary  ? 

Dr.  LuDwiG.  At  the  present  time  we  do  not  have  a  mobile  group  to 
do  this.  One  of  the  areas  being  considered  by  a  task  force  stuc^  group 
is  the  action  that  we  will  take  imder  the  new  act  and  the  type  of  or- 
ganizational setup  we  need  to  assist  in  this  kind  of  operation. 

Mr.  Daddario.  Do  you  plan  the  use  of  a  mobile  force  of  this  kind  ? 

Dr.  MmDLETON.  Yes.  In  addition  to  what  Dr.  Ludwig  has  told  you, 
Mr.  Chairman,  in  each  of  the  Department's  regional  offices  we  have 
a  regional  representative  who  is  specifically  carrying  out  the  work  of 
the  National  Center  for  Air  Pollution  Control.  This,  then,  is  the  arm 
of  the  Department  in  the  region  designed  to  aid  the  local  agencies  in 
making  air  pollution  control  decisions.  We  have  hourly  conmnmication 
with  them.  While  this  is  helpful,  it  is  not  really  the  answer  that  we 
seek  for  the  solution  of  this  episodic  emergency  problem. 

If  I  could  take  just  a  moment  to  point  out  tne  sequence  of  criteria, 
the  adoption  of  ambient  air  quality  standards,  the  State  then  having  a 
period  of  time  to  give  the  Secretary  its  implementation  plan.  It  is^  in 
the  implementation  plan  that  we  would  except  the  State  to  outline 
in  detail  what  course  of  action  they  have  planned  for  emergency  ac- 
tion. We  are  attempting  through  the  new  le^slation  to  see  that  the 
preventive  aspects  take  place  so  we  can  minimize  the  need  for  the  crash 
emergencv  actions.  Again,  the  whole  thrust  is  to  be  sure  that  at  the 
State  and  local  government  level  those  political  subdivisions  under- 
stand there  is  an  air  pollution  problem  and  that  they  can  do  some- 
thing about  it,  and  that  they  actually  do  have  a  plan  to  do  something 
about  it.  This  would  include,  specifically,  the  emergency  actions 
required. 

Mr.  Daddabio.  Dr.  Middleton,  you  may  then  proceed  from  where 
you  were  or  with  Dr.  Blomquist^  as  you  desire. 

Dr.  MiDDLEnrox.  If  I  may  fimsh  the  last  few  pages,  I  think  it  will 
give  us  a  little  further  overview  of  what  the  National  Center  for  Air 
JPollution  Control  is,  what  its  responsibilities  are«  and  how,  if  they  are 
marshaled  properly,  we  can  prevent  episodes  and  see  that  we  go  about 
preventing  air  pollution  so  we  do  protect  the  public  health  and  welfare. 

Another  activity  that  wiQ  be  continued  is  flie  awarding  of  matching 
grants  to  local,  State,  and  regicmal  governmental  agencies  to  help  them 
create  and  carry  on  effective  projnrams  for  the  prevention  and  control 
of  air  pollution.  These  grants  win  also  be  available  to  assist  such  agen- 
cies in  meeting  the  new  responsibilities  which  will  be  placed  upon 

Digitized  by  VjOOQIC 


76 

them  under  the  provisions  of  the  Air  Quality  Control  Act.  In  addition, 
funds  may  also  be  made  available  to  support  the  wodc  of  planniBg 
commissions  set  up  by  States  to  assi^  in  the  development  of  air  quality 
standards  in  interstate  air  quality  control  regions. 

The  establishment  of  national  standards  for  the  control  of  air  pollu- 
tion from  new  motor  vehicles,  first  authorized  by  the  1965  amend- 
ments to  the  Clean  Air  Act,  will  also  be  continued.  Such  standards 
are  now  in  effect  for  1968  model  cars  and  light  trucks  using  gasoline 
as  their  fuel.  Two  weeks  ago,  we  pressed  more  stringent  standards 
for  such  vehicles  for  initial  application  in  the  1970  model  year.  In 
addition,  standards  were  proposed  for  the  control  of  smoke  emissions 
from  diesel  buses  and  trucks. 

Our  activities  relating  to  the  prevention  and  control  of  air  pollu- 
tion from  Federal  installations  will  also  continue.  There  has  been 
marked  progress  in  this  work,  due  in  large  part  to  the  high  degree 
of  cooperation  we  have  been  getting  from  other  Federal  departments 
aaid  agencies.  For  the  first  tune,  tie  Federal  Government  now  has 
a  detailed  inventory  of  air  pollution  sources  at  all  its  installations 
and  comprehensive  plans  for  control  action,  wherever  such  action  is 
necessary. 

A  number  of  new  activities  will  be  initiated  under  the  Air  Quality 
Act  in  support  of  the  research-anid-control  system  which  the  act  sets 
up.  Among  these  will  be  a  program  for  regista*ation  of  fuel  additives, 
whose  use  alreadv  contributes,  and  in  the  future  may  well  contribute 
even  more,  to  all  environmental  pollution  problems;  a  study  of  the 
need  for  and  effect  of  national  emission  standards  for  major  industrial 
sources  of  air  pollution,  with  a  report  to  the  Congress  due  2  years 
from  enactment  of  the  act;  a  compreliensive  study  of  the  economic 
costs  of  controlling  air  pollution,  including  costs  that  will  be  incurred 
by  both  government  and  industry ;  an  investigatkm  of  maiqx)wer  needs 
in  the  air  pollution  field  and  of  needs  for  training  programs;  and, 
finally,  a  study  of  wavs  to  control  air  pollution  from  aircraft  and  of 
the  feasibility  of  establishing  national  emission  standards  applicable 
to  aircraft. 

In  implementing  the  provisions  of  the  Air  Quality  Act,  we  will  have 
opportunities  to  solicit  the  advice  and  assistance  of  all  those  segments 
of  the  Nation's  population  who  are  concerned  with  the  problem  of  air 
pollution  and  who  are  in  a  position  to  help  us.  The  act  provides  for 
tlie  creation  of  a  Presidential  Air  Quality  Advisory  Board  as  well  as 
technical  advisory  committees.  The  membership  of  these  groups  will 
include  State  and  local  oflScials,  representatives  of  business  and  in- 
dustry, scientists,  and  so  on. 

This  completes  my  summary  of  the  provisions  of  the  Air  Quality 
Act.  This  legislation,  as  I  said  at  the  beginning  of  my  statement,  opens 
a  new  era  m  the  Nation's  fight  against  the  threat  of  air  pollution. 
Exactly  how  fast  our  progress  in  this  new  era  will  be  will  depend 
heavily  on  how  promptly  and  effectively  all  levels  of  government  and 
all  segments  of  industry  pursue  the  roles  they  are  expected  to  play. 
The  Air  Quality  Act  binds  all  levels  of  government  and  industry  to- 
gether and  provides  for  us  all  a  comprehensive  plan  for  attacking  air 
pollution ;  if  any  of  us  fails  to  do  his  job,  the  plan  cannot  completely 
fulfill  the  promise  it  holds.  In  signing  the  act.  President  Johnson  re- 
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minded  us  that  "It  is  a  law — ^not  a  magic  wand  to  wave  and  cleanse 
our  skies.  It  »a  law  whose  ultimate  effectivraess  rests  with  the  people." 

A  great  deal  of  work  must  be  done  to  translate  the  law  into  action. 
Air  quality  criteria  must  be  developed.  Air  quality  standards  must  be 
set  and  enforced.  An  accelerated  research  effort  must  be  undertaken. 
All  this  and  more  must  be  accomplished  if  we  are  to  stop  the  rising 
tide  of  air  poUutimi  Mid  b^in  to  turn  it  downward.  I  oelieve  that 
under  the  provisions  of  the  Air  Quality  Act,  this  can  be  done.  I  assure 
y<m  that  ttie  National  Center  for  Air  Pollution  Control  will  strive 
to  carry  out,  as  promptly  and  as  thoroughly  as  possible,  all  of  its 
responsibilities  under  the  act,  so  that  States,  local  ^vemments,  and 
industry  will  have  the  tools  they  need  to  move  the  Nation  toward  better 
control  of  air  pollution. 

Mr.  Dadoario.  Dr.  Middleton,  how  do  you  view  the  present  Federal 
Agencies'  involvement  in  thisf  What  is  the  number  of  agencies  which 
deal  with  pollution  in  one  way  or  another?  How  are  they  being  broufrht 
together?  Should  there  be  some  more  concentration  of  this  activity 
under  one  agMicy  or  a  si>ecial  agency  ? 

Dr.  MiDDLETON.  I  think  you  can  see,  Mr.  Chairman,  that  the  Air 
Quality  Act  of  1967  is  a  clear  congressional  directive  to  the  Secretary 
of  the  Department  of  Healthy  Education,  and  Welfare  to  see  that  the 
provisions  of  the  act  are  carried  out.  Since  to  carry  them  out  requires 
die  assistance  of  other  departments  and  agencies,  the  Center  uses  the 
Office  of  Science  and  Technology  as  well  as  our  collaborative  research 
enterprises  between  agencies  and  departments. 

The  Provision  of  a  Presidential  Air  Quality  Advisory  Board  is  the 
instrument  that  the  Secretary  will  use  as  the  essential  element  in  seeing 
to  it  that  the  proper  coordination  and  public  policy  posture  is  assumed. 
Over  the  years  we  have  transferred  funds  to  other  agencies  where 
expertise  in  areas  reside.  Hirough  the  knowledge  of  the  programs, 
we  have  been  able  to  espouse  some  particular  points,  and  encourage 
others. 

In  regard  to  the  Bureau  of  Mines — you  were  thoughtful  enough 
to  include  Dr.  Hibbard  this  morning — you  will  note  that  we  have  a 
very  considerable  effort  involved  in  the  fuel  resources  and  how  they 
can  be  best  used  for  air  pollution  prevention.  It  is  through  our  knowl- 
edge of  areas  of  concern  that  they  have  offered  their  services,  through 
the  transfer  of  funds,  through  the  directives  of  the  present  act  and 
law,  and  by  the  Presidential  memorandum  to  Secretaries  and  heads 
of  agencies  of  April  21  last  year,  stating  that  the  President  cc«itinues 
to  look  to  Secretary  Gardner  as  the  lead  person  in  this  area,  that  we 
have  evolved  at  a  very  high  level  a  capability  of  communication  with 
concerned  departments  for  effective  action  xor  air  pollution  control. 

I  think  Dr.  Ludwig's  exposition  to  you  about  the  air  pollution  pre- 
dictions system  and  the  fact  that  there  is  a  Department  of  Commerce 
effort  with  ESSA  people  assigned  and  stationed  in  our  National  Center 
for  Air  Pollution  Control,  shows  there  is  a  very  fertile  field  for  the  use 
of  Federal  people  and  resources  cohesively  to  bring  about  a  truly 
effective  pro-am. 

We  have  similar  relationships  with  the  Department  of  Agriculture, 
as  a  further  example  of  improved  use  of  the  Federal  Establishment. 

These  are  examples  of  how  we  have  gone  about  collaboration  and 
how  we  shall  continue  to  do  this.  It  is  rather  clear  that  the  central 
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responsibility  is  ours,  and  through  the  recognition  of  the  large  dimen- 
sions of  the  task  we  are  trying  to  involve  as  many  oth^  agencies  as 
we  can,  as  well  as  the  private  sector,  much  more  extensively  than  in 
the  past. 

Mr.  Daddario.  You  are  not  suggesting  that  the  Secretary  of  Health, 
Education,  and  Welfare  can  tell  another  Secretary  or  another  ageiicy 
head  that  he  ought  not  to  be  spending  some  mon&v  in  a  field  particu- 
larly related  to,  let  us  say,  research  m  the  air  pollution  area?  What 
you  say  appears  to  me  to  mean  that  you  can  get  help  from  these  places 
and  you  can  coordinate  this  activity  and  Sie  information,  but  you 
cannot  necessarily  impose  upon  another  agency  a  requirement  to  do 
something  extra.  You  cannot  say  to  them:  "You  are  spending  more 
monw  in  this  field  than  you  ought  to  because  other  things  appear  to 
the  Secretary  of  Health,  Education,  and  Welfare  to  have  a  ni^er 
priority."  This  is  the  age-old  problem  which  affects  reeearoh  m  a 
multitude  of  areas.  This  matter  of  bringing  cohesiveness  to  it,  Dr. 
Middleton,  is  not  so  sim]>le. 

Dr.  MiDDLETOx.  I  quite  recognize  that,  Mr.  Chairnuin,  and  I  say 
we  are  bringing  about  cohesiveness  with  a  degree  of  modesty.  Having 
been  a  proressor  at  the  University  of  Calif omia  and  having  sevenu 
campuses 

Mr.  Daddario.  You  mean  cohesiveness  and  not  chaos. 

Dr.  MiiH>LBTON.  I  mean  cohesiveness  and  not  chaos.  I  think  the  same 
kinds  of  independent  elements  we  have  in  university  systems  exist  in 
the  Federal  Government.  This  is  to  be  espoused.  I  tlunk  where  one 
finds  excellence,  one  needs  to  identify  it  and  capture  it. 

We  capture  this  by  knowing,  for  example,  that  many  of  the  people 
in  Dr.  Hibbard's  area  are  concerned  with  this  problem  of  how  we 
use  our  raw  sources  to  advantage  without  causing  air  i>ollution. 

Mr.  Daddario.  He  may  be  concerned  about  it  in  a  way  differently 
than  the  Secretary  of  Health,  Education,  and  Welfare  because  of  the 
difference  of  their  missions,  and  they  may,  in  fact,  both  be  justified, 
but  one  ought  to  have  a  priority  above  the  other.  Who  makes  that 
determination  ? 

Dr.  MiM)LETON.  I  think  this  is  done  by  program  planning  and 
comparison  of  schedules  to  see  what  the  priorities  are.  We  canl>ring 
these  kinds  of  things  together  through  program  planning,  and  then 
through  tJie  OflSce  of  Science  and  Tedhnology,  wnich  has  offered  its 
coordinating  role,  as  well  as  through  the  Bureau  of  the  Budget, 
appropriate  budget  assignments  can  be  effected. 

Mr.  Daddario.  Dr.  Middleton,  we  stand  at  a  stage  of  the  game 
where  the  future  of  pollutic«i  control  really  is  ahead  of  us.  We  are 
developing  a  base  upon  which  we  can  make  a  formidable  mark.  Would 
this  not  he  the  time  to  take  a  serious  look  at  all  of  the  work  that  is 
being  done  and  come  to  some  judgment  about  how  to  bring  it  toG;ether 
in  a  more  meaningful  way,  rather  than  to  try  to  do  itthrou^  this 
cohesive  inf  ormali^  that  you  are  talking  about  ? 

Dr.  Middleton.  t  do  not  think  the  ccmesive  informality,  Mr.  Chair- 
man, if  I  may  suggest  this,  is  as  loose  as  perhaps  you  suggest.  If 
we  wish 

Mr.  Daddario.  I  would  think  it  would  be  looser. 
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Dr.  Mi]x>LKix>N.  The  infonnality  of  transfBrrin^  funds  to  another 
agency  oa  a  contractual  arrangement  for  the  proauction  of  §oods  is 
rather  a  firm  way  to  expect  material  re^ts.  This  is  not  just  interest 
in  the  problem.  It  is  expecting  the  departments  and  agencies  to  pro- 
duce answers  to  problems.  We  do  this  oy  quarterly  reports,  by  termi- 
nal accounts,  by  having  task  forces  of  people  who  snare  in  making 
decisions  on  what  shouM  be  done.  Tliere  is  a  whole  variety  of  things 
that  have  been  arranged  prior  to  my  coming,  and  there  are  many 
more  since  I  have  come,  that  lead  to  bringing  tne  principals  involved 
toother  at  the  working  level  for  a  much  better  understanding  of 
what  the  issues  are  so  that  they  can  be  properly  investigated. 

Mr.  Daddabio.  Dr.  Middleton,  I  do  not  suggest  that  you  could  sit 
here  today  and  come  up  with  the  solution  to  this  problem.  However, 
it  does  appear  to  me  we  have  an  opportunity  to  do  much  more  in 
drawing  toother  this  whole  situation  and  putting  it  into  order  so 
that  determmations  can  be  made  which  can  more  effectively,  efficiently, 
and  expeditiously  bring  about  our  objectives  in  this  area. 

I  feel,  although  the  dangers  which  fall  upon  us  may  not  be  imminent, 
the  time  ahead  may  be  the  only  opportimity  we  have  to  effectively 
control  the  great  damage  which  mi^t  come  to  us  60,  100,  or  200 
years  from  now.  Certainly,  this  committee  will  look  very  carefully 
mto  the  structure  of  the  activity  which  is  taking  place  today,  to  see 
if,  in  f act^  it  can  be  improved.  I  do  think  that  you  also  should  be 
looking  at  that  in  that  way. 

It  is  not  enough  just  to  bring  together  people  and  develop  another 
committee  so  these  people  can  meet  and  talk  about  what  they  are 
doing.  It  seems  to  me  tnere  needs  to  be  more  of  an  overhauling  here 
than  the  use  of  joint  committee  activity.  This  is  fine  in  some  cases, 
but  it  ought  to  oe,  I  think,  more  finely  formed. 

Dr.  Mn)DUBTON.  Mr.  Chairman,  I  quite  agree  with  this  concept. 
It  is  toward  that  end  that  the  Congress  itself  determined  that  there 
should  be  a  Presidential  Advisoir  Board  for  Air  Quality.  I  think 
this  should  be  a  good  sign  that  tnere  is  broad  concern.  I  think  the 
fwct  that  our  national  advisory  committees  come  from  many  places 
across  the  country,  representing  the  private  sector  as  well  as  the 
public  sector,  connotes  something  else. 

More  importantly,  we  are  not  dealing  with  this  as  a  new  issue.  We 
have  program  plans  and  schedules  that  contemplate  the  reality  and 
the  dimension  of  the  problem.  This  is  not  a  new  issue.  It  is  an  old 
issue. 

Mr.  Daddario.  It  is  not  a  new  issue,  but  it  is  an  issue  which  we  are 
beginning  to  look  at  as  it  ought  to  be  looked  at.  The  great  expenditures 
in  this  area  are  in  the  future.  It  is  not  a  new  issue,  but  one  which 
has  developed  a  force  of  public  opinion  which  demands  that  we  do 
something  m  a  very  serious  way.  Because,  as  our  past  hearings  indicate, 
this  will  be  extremely  costly,  we  ought  to  put  together  a  mechanism 
which  can  see  to  it  that  these  funds  are  expended  in  as  efficient  a 
way  as  possible  and  that  we  do  tie  together  the  local  and  State  govern- 
ment activities,  regions,  or  what  have  you,  so  that  we  will  have  effective 
administration  and  management. 
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Dr.  MiDDLETON.  May  I  sugeest  that  beyond  the  relationships  within 
the  GoTemment  we  have  the  developing  relationships  with  tlw  private 
sector,  and  we  expect  to  deeply  invcdve  them,  not  only  in  developing 
research  and  development  for  control  techmdogy  purposes,  but  also 
for  providing  the  facts  as  they  relate  to  the  production  of  criteria. 
In  this  regard  you  might  be  interested  in  the  fact  that  in  fiscal  year 
1966,  about  30  perc«it  of  our  budget  was  used  in  non-Federal  research 
categories. 

In  1967  we  increased  this  from  30  percent  to  about  70  percent.  We 
are  marshaling  the  resources  of  private  industry,  all  segments  of  in- 
dustry, nonprofit  institutions,  a  variety  of  technical  resources,  to  bring 
new  talent  to  bear,  new  ideas,  newly  involved  people,  so  through  the 
mechanism  of  the  leadership  of  the  Department  of  Health,  Education, 
and  Welfare  I  think  we  are  not  only  succeeding  in  bringing  about 
some  Federal  relationship  improvement  but,  more  significanUy  per- 
haps, we  have  been  able  to  involve  more  significant  external  forces 
to  have  a  concern  with  air  pollution  and  its  control. 

Mr.  Daddario.  Mr.  Brown  ? 

Mr.  Brown.  I  do  not  want  to  take  a  great  deal  of  time  on  this 
but  there  are  a  couple  of  aspects  of  the  research  program  that  I  would 
like  to  have  you  comment  on  very  briefly. 

One  aspect  of  the  total  problem  of  controlling  our  environment 
and  its  pollution  is  that  action  in  one  fidid  tends  to  sometimes  have 
an  effect  in  another  field;  for  example,  the  control  of  air  pollution 
may  have  an  effect  on  water  pollution  or  ground  pollution. 

1  would  like  to  know,  in  your  program  do  you  have  adequate 
mechanisms  for  recognizing  and  dealing  with  this  problem  so  that  the 
total  environment  is  maintained  at  some  type  of  optimum  level,  and 
in  the  effort  to  provide  clean  air  we  do  not  at  the  same  time  produce 
adverse  effects  in  other  aspects  of  our  environment  ? 

Are  you  coordinating  with  tlioBe  people  trying  to  clean  up  the  water 
and  ground  at  the  same  time? 

Dr.  MmoLETON.  May  I  ask  Dr.  Ludwig  to  respond? 

Dr.  LuDwiG.  Mr.  Brown,  we  are  quite  aware  of  the  interactions 
between  the  cleanup  of  air  pollutants  with  the  cleanup  of  water  pol- 
lutants or  the  problems  that  are  involved  in  solid  waste  disposal. 

In  the  development  of  our  program  we  don't  look  to  the  transferring 
of  our  problems  to  one  of  these  (^er  forms  of  disposal  as  an  adequate 
solution.  For  instance,  there  is  a  CTeat  interface  with  the  solid  waste 
people  who  are  interested  in  the  disposal  of  these  wastes  by  whatever 
means  possible.  One  of  these  is  incineration. 

Of  course,  we  have  an  interest  in  controlling  pollution  from  in- 
cineration that  extends  from  the  development  of  add-on  devices  right 
l>ack  through  improving  the  process  so  tnat  it  is  nonpolluting  to  begin 
with.  This  requires  that  we  do  coordinate  our  programs  with  the  solid 
waste  programs  in  this  regard.  ^ 

We  have  a  similar  interlace  with  the  water  pollution  program,  for 
instance,  the  development  of  one  specific  area  for  sulfur  control  in- 
volves the  injection  of  dolomitic  materials  into  the  furnace.  We  are 
carrying  this  through  to  the  point  of  what  do  you  do  with  the  slurry 
that  you  get  finally  which  consists  of  gypsum  and  limestone  and  fly 
ash;  how  do  you  dispose  of  this? 
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Tou  don't  throw  it  down  the  sewer.  This  is  integrated  into  the 
{HtKsess  as  a  piece  of  the  control  technology  that  is  accountable  to  air 
rather  than  tossing  it  over  for  somebody  fuse  to  take  care  of. 

Mr.  Brown.  Oiganizationally,  the  responsibility  in  these  areas  of 
water  and  solid  waste  disposal  are  in  other  jurisdictions,  is  that  true? 

Dr.  LuDWio.  That  is  right.  The  solid  waste  is  in  HEW  but  the  water 
pollution  is  in  the  Federal  Water  Pollution  Control  Administration. 

Mr.  Brown.  One  ot^r  question  on  the  research  aspect. 

I  see  from  your  chart  tWe  in  that  central  box  you  have  research  on 
oontroUed  techiudogy  for  motor  vehicles,  fuel  combustion  and  indus- 
trial processes. 

How  broad  do  you  envision  the  scope  of  the  research  effort  that  you 
are  authorized  to  support?  For  example,  does  this  include  support  of 
development  of  completely  new  teclinologies  in  transportation  such  as 
the  ekctric-powered  vehicle?  Would  it  include  the  veiy  broad  research 
in  terms  of  basic  reqrcling  x>rocesses  which  would  have  a  major  effect 
on  the  whole  design  of  a  city  or  something  of  that  sort  ? 

Have  you  developed  limits  on  your  mandate  ?  Are  you  searching  for 
these  limits  at  the  present  time  ? 

Dr.  LuDWiG.  No.  I  would  say  that  in  looking  at  the  problem,  we 
categorize  these  in  firsts  second,  and  third  generation  types  of  activity. 

For  instance,  as  an  example,  in  the  control  of  sulfur  from  power- 
plants,  we  have  a  group  of  prospective  control  methods  that  we  put  in 
the  first  generation  category,  which  consists  of  getting  into  and 
through  the  full  demonstration  stage  as  soon  as  possible  those  tech- 
niques that  appear  most  promising  at  the  present  time. 

At  the  same  time  tiiat  we  are  doing  tnis  we  are  developing  on  the 
bttich  scale  new  categories  of  control  possibilities  which  we  would  hope 
to  be  able  to  put  into  the  pilot  plant  in  full  demonstration  scale  in  4  or 
5  years  from  now. 

While  we  are  doing  this,  in  the  third  generation  type  of  activity, 
we  are  tsking  a  look  at  new  power  system  concepts,  whole  new  wavs 
of  producing  power  where  you  intcj^rate  air  pc^ution  control  into  the 
power  system  itself.  An  example  of  this  would  be  to  develop  gasifica- 
tifm  that  was  particulariy  adaptable  to  a  certain  form  of  power  gen- 
eration. 

We  are  considering  the  full  gamut  of  activities  here  which  look 
down  the  road  of  how  to  reach  the  goal  that  is  going  to  be  necessary 
20, 30  years  from  now. 

Mr.  Brown.  This  again  brings  up  some  very  interesting  problems 
because  in  the  total  picture  of  stationary  power  production  facilities 
we  are  moving  rapidly  toward  nuclear  power.  Nuclear  power  is  not 
going  to  pollute  the  air  but  an  awful  lot  of  water  in  trying  to  dispose 
of  tl^se  wastes  in  the  ocean,  or  it  may  have  some  other  effects  which 
are  no  concern  of  yours.  They  should  be  of  concern  to  those  who  worry 
about  the  total  environment 

This  may  be  even  beyond  the  nuclear  power  stage  developments  in 
other  powers  which  would  provide  some  other  similar  type  of  prob- 
lems. It  bothers  me  a  little  m  tenns  of  the  responsibility  of  Congress 
for  the  total  development  in  all  of  these  areas,  that  there  might  not 
l)e  adequate  central  coordination  and  planning  for  the  kinds  of  prob- 
lems that  devel<^  here. 
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You  might  not  worry  about  the  nuclear  power  wastes  because  they 
do  not  involve  air  pollution,  but  somebody  has  to  worry  about  them. 
They  should  be  closely  coordinated  worriers,  actually. 

r>r.  MiDDLETON.  Mr.  Chairman,  I  concur  in  the  concern. 

May  I  ^ve  you  a  specific  example  for  Mr.  Brown  of  how  we  begin 
to  meet  this  in  a  rather  modest  way. 

We  have  a  member  of  the  National  Center  for  Air  Pollution  Con- 
trol assigned  to  work  with  the  Bonneville  Power  Authority.  This 
group  is  concerned  not  only  with  hydroelectric  and  atomic  energy 
systems,  but  also  with  bumm^  of  fossil  fuels  for  power  production. 
Our  representative  is  a  speciabst  in  efBuents  from  combustion  of  fuels 
as  well  as  radioactive  wastes,  and  works  on  an  ongoing  daily  basis  with 
the  people  who  are  concerned  with  all  of  the  new  forms  of  power 
generation. 

Consideration  is  given  at  that  working  level  to  plans  suggested  for 
all  sources  for  deriving  power.  Throu^  this  liaison  the  tenter  has 
established  effective  air  pollution  abatement  protocols  and  cmgoin^, 
regular,  professional  contact  with  all  the  Federal  agencies  concerned, 
as  well  as  public  a^ncies  associated  with  power  development. 

This  may  be  too  low  level  to  meet  your  needs,  but  it  does  cite  an- 
other example,  may  I  suggest,  of  ways  that  informal  associations  often 
meet  to  provide  practicalsolutions. 

Mr.  Brown.  It  seems  to  me,  getting  back  to  the  type  of  problem 
the  chairman  raised  earlier  about  organiza;tion,  we  may  be  in  the  fu- 
ture needing  to  move  in  the  direction  of  an  organizational  frame- 
work which  is  concerned  broadly  with  the  problems  of  a  satisfactory 
environment  for  the  human  being,  physical  environment — I  am  not 
talking  about  the  psychological  or  political  environment — ^physical 
environment. 

Perhaps  some  framework  similar  to  the  present  ESSA  would  deal 
broadly  with  all  of  these  problems  and  coordinate  them.  It  seems  that 
placing  your  operations  under  HEW  is  a  recognition  of  its  effect  upon 
the  health,  I  presume,  of  the  ordinary  human  being. 

As  yon  pointed  out,  there  are  far  larger  consequences^  for  exampl^ 
on  agriculture.  Why  don't  we  put  it  in  the  Department  oi  Agriculture? 

There  are  economic  effects  on  the  automooile  industry.  Why  dont 
we  put  it  in  the  Department  of  Transportation? 

It  is  a  basic  thing  which  we  are  trying  to  develop  with  the  environ- 
ment. HEW  deals  with  human  beings  as  human  beings,  and  a  logical 
arrangement  mi^ht  ultimately  be  to  group  all  of  these  concerns  with 
the  environment  into  one  kind  of  a  structure  to  deal  with  them  on  that 
basis. 

Do  you  visualize  this  as  occurring  or  being  reasonable?  Is  it  some- 
thing that  might  develop  over  the  course  of  the  next  few  years? 

Dr.  MiDDLETON.  In  response,  I  should  say  that  HEW  haa  a  prime  role 
in  this  not  solely  because  of  its  effect  on  the  health  of  persons,  but  also 
its  effect  on  welfare. 

The  real  answer  to  your  question  is  that  there  needs  to  be  a  concern 
for  the  total  environment.  To  do  this  prudently,  we  need  to  exercise  best 
use  of  the  several  components  that  need  to  be  involved. 
^  It  is  obvious  to  me  that  this  is  a  matter  of  real  concern  to  the  execu- 
tive branch;  the  President  has  often  stated  his  concern.  His  concern 
for  this  and  his  measures  for  bringing  about  some  resolution  of  the 
problem  will  hasten  restoration  of  the  quality  of  our  environment. 
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We  have,  as  a  matter  of  f  act^  with  the  Commeroe  Technical  Advisory 
Board  Beport  on  Electric  Powered  Vehicles,  involved  Commerce.  The 
Department  of  Transportation,  as  well  as  HUD  are  involved  with 
HEW. 

As  an  example^  the  Bureau  of  the  Budget  is  bringing  together  the 
several  elements  m  a  few  days  to  discuss  this  particular  problem  of 
motor  vehicle  pollution  as  it  affects  the  total  environment.  It  seems 
to  me  these  are  the  mechanisms  that  are  extant  that  can  be  exercised 
by  the  executive  branch. 

Mr.  Brown.  I  recognize  that  the  devices  that  you  described  are  being 
used  to  secure  the  type  of  focus  that  we  need  and  no  system  is  going 
to  be  perfect.  Obviously  we  don't  expect  that,  but  we  do  expect  some- 
thing that  is  logical. 

In  connection  with  your  work  in  California,  did  the  Motor  Vehicle 
Pollution  Control  Board  report  to  the  Department  of  Health  in  Cali- 
fornia or  some  other  organization  ? 

Dr.  MmDUfTOK.  It  reported  director  to  the  Office  of  the  Governor. 
It  was  respcmsive  to  the  Governor's  Office. 

Mr.  Brown.  I  have  no  further  questions. 

Mr.  Daddario.  Dr.  Middleton,  could  we  then  proceed  with  Dr. 
Blomquist? 

Mr.  jBtan.  Mr.  Chairman. 

Mr.  Daddario.  I  am  sorry,  I  did  not  know  that  you  wanted  to  be 
called  on,  Mr.  Byan. 

Mr.  Ryan.  I  veaiize  the  time  is  late  but.  Dr.  Middleton,  as  you  know, 
during  ocmgressional  consideration  of  the  Clean  Air  Act  of  1967,  I 
aimiea  for  a  different  approach  from  the  one  adopted  by  the  Congress. 
I  felt  that  the  approach  adopted  by  the  Congress  was  too  State  ori- 
^ited  and  would  result  in  a  number  of  built-in  ddiays.  What  I  would 
like  to  ask,  referring  to  page  6  of  your  testimony,  you  state  that  the 
Department  will  designate  air  quabty  control  regions.  I  think  the  De- 
partment also  is  reqiured  under  the  act  to  designate  atmospheric  areas 
and  define  them. 

Could  you  tell  us  what  the  timetable  is  for  this?  Before  we  can  get 
State  action  and  before  the  States  submit  plans  and  statutes,  there  are 
certain  steps  that  the  IX^artment  of  Health,  Education,  and  Welfare 
has  to  take.  Can  you  give  us  specifically  what  you  see  as  your  time- 
table? 

You  already  desienated  atmospheric  regions. 

Dr.  MwDJjBrroN.  Mr.  Chairman,  Mr.  Byan,  in  response  to  the  Con- 
fess' wishesL  we  have  placed  special  emphasis  on  key  items.  One  of 
tnese  is  the  description  of  atmospheric  areas.  The  atmospheric  areas 
of  the  United  States  have  already  been  described  and  published  in 
the  Fedend  Register,  I  believe  January  10. 

Mr.  Btak.  What  is  the  next  step  ? 

Dr.  Miix>L]!rroN.  The  next  step  is  to  desi^ate  air  quality  control  re- 
gions in  which  the  Department  of  Heall^,  Education,  and  Welfare 
will  have  areas  of  particular  concern  on  the  health  and  welfare.  May 
I  refer  especially  to  the  fact  that  this  may  or  may  not  involve  a  com- 
pact between  the  States,  aigreements  between  tne  States  or  among 
themselves,  but  call  attention  to  the  fact  when  one  deals  with  compacts 
with  Stated,  that  under  section  102(c)  there  is  a  particular  item  of 
interest  perhaps  to  you. 
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If  I  may  read  it.  This  is  a  partial  reading  of  that  sectiwi : 

It  is  the  intent  of  Con^press  that  no  agreement  or  compact  entered  into  be- 
tween states  after  the  date  of  enactment  of  the  Air  Quality  Act  ot  1967,  which 
relates  to  the  control  and  abatement  of  air  pollution  in  an  air  quality  control 
region  shall  provide  for  participation  by  a  state  which  is  not  included  in  whole 
or  in  part  in  such  air  quality  control  regions. 

We  are  attempting  to  enunciate  that  the  desi^ation  of  air  quality 
control  re^ons  shall  identify  a  community  of  mterest  in  a  common 
air  pollution  problem.  This,  then,  suggests  some  of  the  winciplfis 
involved  in  the  designation  of  air  quality  control  regions.  They  will 
be  descriptive  of  and  include  the  communities  and  political  jurisdic- 
tions that  have  the  problem  and  are  able  to  cope  with  it.  This  means 
that  there  will  be  many,  many  such  air  quality  control  regicxis  scat- 
tered across  the  country  in  those  critical  problem  areas.  The  exact 
number  I  cannot  forecast,  but  we  are  talking  of  more  than  100.  I  am 
hopeful  that  we  will  be  able  to  designate  several  of  the  more  important 
ones  before  the  close  of  this  fiscal  year.  This  is  a  task,  Mr.  Chairman, 
that  requires  considerable  scientific  enterprise  and  a  great  deal  of 
technology. 

Mr.  Daddakio.  Does  it  require  just  enterprise  or  does  it  require  re- 
search so  that  such  a  scientific  and  technical  capability  can  be  developed 
and  so  that  airsheds  or  air  regions,  however  you  may  put  it,  can  in  fact 
be  established  firmly? 

Dr.  MmDLETON.  I  advisedly  use  the  word  "enterprise."  Much  of  the 
information  that  is  required,  most  in  fact  exists.  It  takes  ingenuity  and 
effort  to  see  that  what  exists  can  be  brought  into  the  format  that  is 
required;  namely,  for  this  particular  purpose,  mathematical  modeling 
of  cities,  diffusion  gradients  for  pollutants,  the  nature  of  the  urban 
commimity,  probable  growth  factors.  All  oi  these  elements  when  put 
together  are  the  essence  of  the  principles  involved  in  the  description  of 
air  quality  control  regions. 

I  am  saying  that  to  do  this  initially  will  be  an  arduous  task  and  an 
exacting  one,  out  it  can  be  done  and  it  can  be  done  shortly.  After  the 
first  few  have  been  well  woriced  out,  it  is  my  opinion  that  the  several 
more  that  are  required  will  emerge  much  more  quickly. 

I  will  be  nonspecifically  responsive,  if  I  may,  on  how  many  at  what 
particular  time,  except  to  say  we  expect  to  Kave  several  iJefore  the 
end  of  this  fiscal  year  and  many,  many  more  in  the  next  fiscal  year. 

Mr.  Ryan.  As  you  designate  those  air  quality  control  regions,  will 
you  simultaneously  or  at  a  later  point  issue  the  air  Quality  criteria  for 
those  regions  ?  I  am  trying  to  understand  the  timetable. 

As  I  understand  it,  after  you  issue  the  criteria,  the  States  still  have 
15  months  in  which  to  submit  a  plan  to  you. 

Without  prolonging  this  discussion  this  morning  because  the  time 
is  short,  how  soon  can  we  expect  the  first  State  to  come  forward  with 
a  plan  imder  the  statute  ? 

Dr.  MiDDLETON.  Under  the  statute,  if  we  publish  today  an  air  qual- 
ity criterion  for  some  pollutant,  within  90  days  we  would  expect — ^and 
by  'published"  I  mean  properly  announced — ^we  would  expect  in  90 
days  the  State  to  indicate  its  intent  to  adopt  an  ambient  air  quality 
standard.  The  State  then  would  have,  as  you  are  enunciating  very 
clearly,  6  months  in  which  to  adopt  this  standard.  It  would  then  have 
an  additional  6  months  in  which  to  provide,  for  the  Secretary's 
consideration,  an  implementation  plan.  ^ 
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This,  then,  means  that  a  year  and  3  months  would  elapse  prior  to 
any  abatement  activity  on  the  part  of  State  or  local  government. 
The  applicability  of  those  adopted  standards,  so  far  as  the  Federal 
Government  is  concerned,  is  in  the  air  quality  control  regions.  We 
need  not  to  do  things  }ust  in  sequence  but  in  paraUfil^  which  is  a  terrific 
task.  We  need  not  only  now  to  designate  the  air  quality  control 
regions  but  simultaneously  publish  criteria  so  that  we  can  bring 
at^t  a  State  action.  Toward  this  end.  Dr.  Blomquist  and  his  staff 
are  working  assiduously  to  produce  the  appropriate  technical  docu- 
ments with  the  appropriate  consultation  with  the  Federal  agencies 
as  well  as  the  private  sectors  and  the  academic  world  to  see  that  the 
criteria  we  enunciate  in  fact  di^la^  the  scientific  facts  in  an  exer- 
cise of  superior  judgment  and  lucid  written  description. 

Once  this  is  done,  with  the  control  techniques  available  and  the 
costs  thereof,  the  triggering  mechanism  is  set  in  motion.  Toward 
this  endj  we  are  a^ing  that  there  be  appointed  a  National  Advis- 
ory Committee  on  Air  Quality  Criteria.  We  are  proposing  a  pre- 
scribed membership.  We  have  in  the  meanwhile  staff  activities  di- 
rected toward  develc^ment  of  specific  pollutant  criteria.  A  list  of 
these  were  given,  Mr.  Chairman,  to  the  Senate  Public  Works  Com- 
mittee. This  listing  is  being  changed  in  sequence  because  of  the 
added  need  now  to  have  control  technology  and  their  costs.  Pub- 
lishing them  in  the  time  frame  we  had  originally  described  will  be 
changed  to  meet  the  control  technology  ana  costs  that  we  presently 
have  available. 

We  would  expect  to  have  by  the  close  of  this  fiscal  year,  certainly, 
criteria  an  particulate  matter,  a  consideraticm  of  the  reevaluation 
of  sulphur  oxides,  and  perhaps  carbon  monoxide.  These  are  the 
principal  pollutants  in  many  places  and  they  are  the  ones  which 
would  initiate  the  actions  that  you  have  mentioned. 

Mr.  Rtak.  I  am  concerned  about  the  fact  that  the  act  requires 
you  to  recall  your  criteria  on  sulphur  oxides. 

I  think  that  was  a  mistake.  It  was  written  into  the  law.  How 
soon  can  you  reissue  it?  I  will  correct  that.  That  is  the  way  you 
read  the  law,  isn't  it? 

Dr.  MnM)LETON.  Yes. 

They  will  be  reevaluated  and,  toward  this  end,  we  have  the  mech- 
anisms in  motion  for  their  reevaluation.  When  they  will  be  pub- 
lished bears  on  some  other  issues  over  which  I  have  little  control. 
There  will  be  no  effort  wanting  to  have  them  ready  for  publication 
shortly. 

Mr.RTAN.  Let  me  urge  you  to  move  with  dispateh  on  this. 

Mr.  Chairman,  might  we  have  that  listing  which  Dr.  Middleton 
mentioned  for  our  record  ? 

Mt.Daddario.  Yes. 

(The  information  requested  is  as  follows :) 

llie  listing  of  planned  publication  dates  of  air  quality  criteria  cited  by  Dr. 
MiddletOQ  appeared  on  pages  2334-2835  of  Part  4  of  tiie  record  of  hearings  on 
the  Air  Quality  Act  before  the  Subcommittee  on  Air  and  Water  Pollution  of  the 
Senate  Committee  on  Public  Works.  That  Usting  is  now  nearly  a  year  old. 

Air  quality  criteria  are  now  being  prepared  in  accordance  with  the  following 
schedule:  Publication  in  Fiscal  1968:  particulate  matter  and  (foUowing  re- 
evaluation of  the  criteria  originally  published  in  March  1967)  sulfur  oxides; 
publication  in  Fiscal  1969 :  oxidants,  carbon  monoxide,  hydrocarbons,  and  nitro- 
gen oxides ;  planned  for  later  publication :  beryllium,  fluorides,  hydrogen  sulfide, 
lead,  odors,  and  polynuclear  hydrocarbons.  ^,g„^^,  ,y  v^  v/ wg  i^ 
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Mr.  Rtan.  Also,  a  copy  of  the  atmospheric  air  regions  that  you 
have  already  designated  ? 
Dr.  MiDDUBTON.  Pleased  to  supply  them. 

[Fedtt«l  Register,  V6L  88,  No.  10--(riiesda7»  Jan.  10, 1968] 
Depabtment  op  Health,  Education,  and  Wblb-abb — Ofkce  of  the  Secjretabx 
aib  pollution  pbevention  and  contbol— definition  of  atmosphebeio  abcab 

Notice  is  hereby  given  that,  pursuant  to  section  107(a)  (1)  of  the  Clean  Air  Act. 
as  amended  by  the  Air  Quality  Act  of  1967  (Public  Law  90-148) ,  the  Atmospheric 
areas  of  the  Nation  are  defined  as  set  out  below  on  the  basis  of  those  conditloita 
which  affect  the  interchange  and  diffusion  of  pollutants  in  the  atmoaphere 

Important  meteorological  parameters  that  affect  the  interchange  and  diffusioii 
of  airborne  pollutants  are  the  frequently,  persistence*  and  heii^t  variation  of 
stable  (inversion)  layers  of  air  and  sp^  and  direction  of  wind.  Accordingly, 
the  boundaries  <^  the  Atmospheric  areas  are  based  on  annual  averages  of  (a> 
low-level  inversion  frequency,  (b)  maximum  depths  of  vertieai  mixing;  and  (c) 
the  frequency  of  light  winds* 

Collectively,  an  assessment  of  these  parameters  provides  a  measure  of  the 
dilution  climatology  of  an  area,  that  is,  a  history  of  the  experi^ce  of  air  move- 
ments as  it  relates  to  the  dilution  of  pollutants.  This  conceput  of  dilution  clima- 
tology is  embodied  in  the  High  Air  PoUution  Potential  (HAPP)  Advlaory  Sys- 
tem, initiated  by  the  National  Center  for  Air  PoUution  Control  (NCAPC)  in  the 
eastern  United  States  in  1960  and  the  western  United  States  in  1963,  and  now 
administered  by  the  Environmental  Science  Services  Administration  (BSSA). 
The  HAPP  Advisory  System  provides  a  forecase  of  weather  conditioDd  condu- 
cive to  the  accumulation  of  air  pollutants  over  large  areas,  a  factor  which  was 
considered  in  the  definition  of  these  Atmospheric  areas. 

Because  of  the  direct  relationship  of  the  area  boimdaries  to  the  average  me- 
teorological conditions  of  large-scale  areas,  these  bounaries  do  not  necessarily 
reflect  the  actual  meteorology  in  the  immediate  vicinity  of  the  boundariea  In 
other  words,  there  will  always  be  special  "booiidary  conditional  characterised 
by  the  movement  of  air,  together,  with  airborne  pollutants,  across  the  boundary. 
The  boundaries  are  shown  as  zones  on  the  map  in  order  to  reflect  this  boundary 
condition. 

PurtJiermore,  since  the  boundary  between  any  two  areas  Is  defined  by  average 
annual  conditions  it  is  transitory  on  the  basis  of  shorter  period  (e<g*t  seasonal  or 
diurnal)  variations  in  meterol(^cal  conditons,  with  the  result  that  Pittsburgh, 
for  example,  is  under  the  influence  of  the  average  dilution  climatology  of  the 
Appalachian  Atmosi^erlc  area  during  certain  times  of  the  year  and  under  the 
influence  of  the  Great  Lakes-Northeast  Atmospheric  areat  at  other  times  during 
the  year.  Similarly,  Portland,  Oreg.,  New  York  City,  or  any  other  place  in  the 
near  vicinity  of  an  Atmospheric  area  boundary  coidd  be  under  the  influence  of 
a  neighboring  Atmospheric  area  during  certain  p^ods. 

Major  topographical  features  are  also  reflected  in  the  delineation  of  Atmos- 
pheric areas.  The  eastern  boundary  of  the  two  Atmospheric  areas  on  the  West 
Coast  lies  for  the  most  part  at  the  2,00(^  to  3,000-foot  elevation  oomtour  interval 
on  the  western  sdope  of  the  first  major  mountain  chain,  and  it  marks  in  general 
the  inland  extent  of  the  major  infiuence  of  maritime  air.  The  boimdary  l^tween 
the  Rocky  Mountain  Area  and  the  Great  Plains  Area  is  essentially  located  at 
the  3,000-  to  4,000-foot  elevation  contour  interval.  The  effects  of  tlie  Great  Lakes 
and  the  Appalachian  Mountains  are  apparent  in  the  location  oC  boundaries  be- 
tween Atmospheric  areas  in  the  eastern  United  States. 

A  brief  description  of  each  Atmospheric  area  is  given  In  the  attached  table, 
including  the  geographical  extent  of  each  area  and  the  major  characteristics  of 
the  dilution  climate.  Definition  of  Atmo^heric  areas  outside  of  the  continguous 
United  States  has  been  deferred. 

The  existence  of  Atmospheric  areas,  as  defined  herein,  does  not  In  any  way  limit 
the  designation  of  Air  Quality  (^)ntrol  regions  pursuant  to  section  107(a)  (2)  of 
the  Clean  Air  Act,  as  amended. 

Dated :  January  9, 1968. 

[seal] 

John  W.  Gabdneb,  Secretary, 
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DESCRIPTION  OF  ATMOSPHERIC  AREAS  AND  THEIR  CHARACTERISTICS.  AIR  QUAUTY  ACT  OF  1967 


Extent  of  artt 


Mtteorological  and  topographical  diarac- 


•ixssr 


CaMDrnto-Oragon  coastal  aria. 


Extends  about  20  to  SO  mites  intend  from 
tbo  Padllc  Ocaan. 


Extends  about  20  to  30  mites  tetend  from 
tho  Pugot  Sound  rogioo,  from  whidi 
tho  oastarn  bounda^  axtands  south- 
wostward  to  tho  vicinity  of  Longviow 
on  tho  Cotembte  Rivor  and  than  wost- 
ward  to  tho  coast. 


Rocky  MouMain  aroi. 


.  ERtaads  aaatwifd  from  tho  California- 
Oregon  and  Washington  coastal  areas,  to 
torroinato  as  a  north-south  ortentod 
oastom  boundaiY.  ossontially  corro* 
spending  to  tho  3.000-  to  4.000-foot  moan 
aoa  tevf  I  contour  iatarval  which  in  goo- 
oral  dofmos  tho  osstornmost  extensten 
of  tho  major  mounteirr  ranses.  Thte 
eastern  boundary  stretches  rrom  the 
Canadtan  border  in  IMontena  south- 
ward through  extreme  eastern  Colorado, 
eastern  New  Mexico,  to  the  Mexican 
border,  to  Inehide  the  Big  Bend  regten 
of  Texas. 
Extends  eastward  from  the  Rocky  Moun- 
tain area  to  the  Mississippi  River  south 
of  Missouri;  to  the  norui  it  Includes 
most  of  Illinois,  southwestora  Indtana, 
southwestern  Wisconsin,  and  all  but 
extreme  northeest  Minnesoto. 


Sraat  LaiMO-Northeast  aiea^ 


Apptladitan  area.. 


Mfd-Attentte  coastel  area.. 


South  Florida  area 


!ihalM]iw  vertkal  mijimg  deptnt:  tvpo- 
iraphic    r^triints    on    vpnttlatjan    kn 

PricipilatJon,  cIqu diners,  And  rfllatlyiHy 
hi£h  winds  ire  dorrUnznT  tftati^^es  ^f  the 
tlimale.  wbic^  dutioguishei  thii  ar»i 
Irom  the  idjdcent  areas.  Storm  acliv^ty 
is  ffsquenl,  p*r!icul(rl^  durJng  **nt«f 
and  s^pring  Sfia^ons,  Iha  frtiquent  ilorm 
t)i<iMfl«!i  resurt  in  a  low  oc^rrertc«  ot 
ptrsistenL  itagnitlon. 

Topogfjphtc  [«tr)ctJOn,  ch4nii«itiii|  of 
wjnd},  partkuLaHy  frequ«nt  surriCB- 
bat4d  mvenlQns  at  night  and  re1<ttiv»ly 
<ip.n^  miking  dePLh)  durjrwtN  >tt«rnc»n 
arb  prevalent  featurei  ^  thfl  dlhitk^n 
ctiffiAti  oi  the  ar9«. 


.  In  additten  to  reitens  adjacent  to  the 
Great  Lakes  thn  area  includes  the 
northern  H  of  the  Stetes  of  Indtena  and 
Ohio,  the  Altegheny  Pteteau  area  of  north- 
western Pennsylvanta.  all  of  New  Yorli 
Stete  but  the  extreme  southern  part  of 
the  Hudson  River  Valtey.  and  the  New 
Engtend  Stetes  north  of  the  Connecticut- 
Rhode  Istend  coastal  area. 
The  eastern  boundary  of  this  area,  which 
extends  from  northern  New  Jersey 
southward  through  southeastern  Penn- 
sylvania, eastern  Virginte  to  the  Atlan- 
ta coastuna  at  the  South  Carolina  border, 
is  correlative  for  the  most  part  with  the 
300-  to  500-feet  mean  sea  level  contour 
interval.  This  contour  interval  at  the  foot- 
hills of  ttie  Blue  Ridge  Mountain  Range 
distinguishes  the  relativeiy  flat  coastal 
ptein  lo  the  esst  from  the  Appalachten 
Mountelosi  The  aree  extends  southwaid 
to  the  Gulf  of  Mexico,  including  northern 
Ftorida.  and  is  bounded  in  the  west  and 
north  by  2  other  atmospheric  areas. 

.  Encompasses  the  Attentic  coastei  ptein 
from  extreme  southwestern  Connecticut, 
including  the  New  York  City  and  Long 
Istend  regten.  southward  to  the  Soutti 
Carolina  border  at  the  coestline.  and  ex- 
tends intend  to  the  Appatechian  area. 

.  Extends  south  from  the  Oaytona  Beach- 
Cedar  Key  line  to  include  the  southern 
halfofFterida. 


Rtlativelv  flit  Itrnlfi.  vvhidi  stretches 
tfom  the  Canadian  border  lo  the  Giilt  of 
nApKjto,  cha,factirJiQ$  thn  ta[Ktgraphy. 

Tiie  d'liijt4an  ciiTnatt  h  char^ctvrtf  ed  l3y 
ncgM£ib1&  pertl^tent  atmasphftric  stegne* 
ttoi^  ana ! lie  Frtrqutint  c^cu  rf  ence  ot  rels- 
tiveLy  hieli  winds  tA\ft  rJpidiJy  ciianfing 
metoororogtcal  oou'ditbru. 

The  metetrola^jf  tj  i;harKlfiri;eti  by  lit* 
quern  stoffTi  passag&s  with  sttendint 
tii£h  wind^  and  ge  tie  rally  roiki  dilution 
c^riditiaiis  Dunng  the  ^primg  and  e^rly 
summer  months,  wlnd^  blowSnj  tfom 
over  the  coid  *ni€t\  el  the  Great  Ltktt 
an  J  Mlantfe  Ocean  onh^nc^  low- level 
stab  flit/  in  rfrdions  adjacent  te  thue 
botJiei;  of  water. 

Dominant  Teafures  of  th#  dilution  cilmtte 
i(\0\ii&  light  wind  ipeeds  arid  the  mosi 
trtqueni  stainatlon  conditions  ef  any 
fe^ian  uit  of  (he  Rotky  Mountiini. 


Shaltow  mixing  depths,  less  frequent  low- 
level  stebility  end  higher  wind  speeds 
are  features  of  the  dilutfon  climate  that 
distinguishes  thte  coastel  area  from 
those  adjacent 

The  climate  of  this  area  Is  predominantly 
tropical-marine  In  neture.  Atmospheric 
stagnation  te  practically  nonexlstont: 
there  te  e  small  frequency  of  low-level 
stebility;  end  retat^ly  good  vertical 
mixing  prevells. 


Source:  Federal  Register,  vol  33.  no.  10.  Tuesday,  Jen.  16. 1968. 

Mr.  Daddario.  What  don't  you  have  control  over?  What  prevents 
you! 

Dr.  MiDDLETOK.  The  exercise  of  the  esteemed  judgments  of  our  con- 
sultants, the  fact  that  I  would  like  to  have  enough  tune  for  free  con- 
sultation so  that  the  people  we  a^  to  participate  in  our  National  Ad- 
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visory  Committee  are  free  agents,  that  they  in  fact  come  together 
because  we  ask  them  to  come  because  thej^  have  something  to  offer. 

This  means  that  they  have  to  become  involved.  Bringing  this  about 
is  not  just  something  that  one  legislates  j  this  is  done  by  a  variety  of 
techniques,  some  of  which  this  committee  is  well  accustomed. 

Mr.  JDaddario.  This  gets  you  back  to  that  formula  you  have  estab- 
lished for  yourself  in  bringing  together  the  best  possiUe  people  in 
order  to  accomplishvour  objectives. 

Dr.  MiDDLBTON.  lesjsir. 

Mr.DADDARio.  This  IS  the  status  at  the  moment? 

Dr.  Mnx)LET0N.  Just  the  normal  clearance  system  in  government 
seems  to  be  an  arduous  ta^.  My  restlessness  is  something  that  I  will 
apparently  have  to  be  content  with. 

Mr.  Daddakio.  Mr.  Bell  ? 

Mr.  Bell.  Dr.  Middleton,  as  I  understand — and  I  hate  to  belabor 
this  question.  But  relative  to  State  and  National  rights  as  far  as  State 
rights  are  concerned,  as  I  understand  it,  a  State  can  take  a  more  strin- 
gent action  on  air  pollution. 

You  say  on  page  8,  "The  act  prescribes  procedures  to  be  followed 
in  the  event  a  State  either  fails  to  meet  its  obligations  or  submits  stand- 
ards which  are  not  consistent  with  the  provisions  of  the  act" 

Again  we  go  back  to  that  situation,  if  a  State  were  to  take  some 
actions  that  were  not  consistent  witJi  the  provisions  of  the  act^  acting 
perhaps  in  advance  of  what  your  office  would  want  them  to  do,  what 
would  be  the  situation  ?  Would  you  be  able  to  say  no  if  Los  Ajigeles 
or  California  decided  to  move  on  something  that  was  not  exactly  con- 
sistent with  the  provisions  of  the  act?  You  would  be  able  to  prevent 
them  from  acting,  is  that  correct  ? 

Dr.  Middleton.  Again,  Mr.  Bell,  I  need  to  reiterate  our  desire  to 
see  States  such  as  California  step  forward  and  offer  some  leadership. 
It  is  not  the  intent  of  the  Federal  Government  to  forestall  control  of 
air  pollution  at  the  State  and  local  level.  Consistent  with  the  act  in 
this  sense  can  be  ccmstrued  to  mean  tihiat  when  the  criteria  are  published 
and  the  State  says  they  intend  to  adopt  a  standard,  the  standard  they 
then  promulgate,  or  propose,  when  sent  to  the  Secretary,  is  found  to 
be  consistent  with  the  published  criteria.  If  the  standard  is  half  as 
potent  as  it  shouid  be,  based  on  criteria,  it  is  nonconsjstent  and  poorer. 

Mr.  Bell.  The  State  standard  is  better  ? 

Dr.  MmDLETON.  The  State  standard  in  that  case  is  a  larger  number, 
which  means  less  good.  Not  half,  meaning  twice  as  good.  Are  we  con- 
fused or  together  at  this  point  ? 

Mr.  Bell.  I  think  we  are  together. 

Dr.  Middleton.  I  mean  if  the  State  comes  up  with  a  standard  that 
is  poor  and  inconsistent  with  the  criteria,  then  there  is  a  course  of 
action  to  bring  the  views  together  and  make  a  finding.  The  finding  is 
binding. 

Mr.  Bell.  In  other  words,  what  you  really  are  saying  is  if  they 
reach  an  impasse  where  there  is  a  difference  of  opinion,  it  would  be  the 
same  thing.  Try  to  bring  the  views  together.  You  are  not  going  to 
say  the  Federal  Government  must  bring  your  standards  into  a  sys- 
tem with  our  provisions  ? 

Dr.  Middleix)n.  We  are  saying  the  standard  advocated,  recom- 
mended by  the  State  and  reviewed  by  the  Secretary,  must  be  consistent 
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with  the  information  given  to  the  State  enabling  them  to  allow  a  stand- 
ard to  be  established.  What  is  "consistent,"  I  have  only  used  as  an 
illustration  here.  They,  the  States,  may  be  less  concerned  with  the 
particular  poUutant  and  decide  they  are  not  going  to  have  an  "ade- 
quate" standard ;  that  is,  it  will  not  protect  tlie  liealth  of  people. 

In  this  case  the  Secretary  perhaps  would  indicate  the  inadequacies 
of  the  State  standard  and  perhaps  by  consultation,  indicate  to  the  State 
the  need  for  its  improvement 

In  the  event  this  is  unacceptable  to  the  State,  a  legal  course  of  action 
and  establishment  of  a  hearing  board,  making  a  tinding,  resolves 
the  issue. 

Mr.  Beix.  On  page  10  you  made  a  statement  relative  to  the  1968 
model  cars  and  trucks.  You  said  that  2  weeks  ago  you  proposed  more 
stringent  standards  for  such  vehicles  for  initial  application  of  the 
1970  model  vears.  I  do  not  believe  in  the  rest  of  the  statement  that  you 
indicated  wnat  those  were. 

Dr.  MrooLETON.  No,  I  did  not  I  can  introdxK^  this  material  for  the 
record. 

Mr.  Beix.  If  you  would. 

Dr.  MrooLETON.  The  Federal  Register  provides  very  extensive  docu- 
mentation of  what  these  standards  are. 

Mr.  Daddario.  Please  do  so. 

(The  standards  referred  to  may  be  found  in  the  Federal  Register, 
vol.  33,  No.  2,  pp.  110-130,  dated  cfan.  4, 1968,  and  entitled  "Control  of 
Air  Pollution  from  New  Motor  Vehicles  and  New  Motor  Vehicle  En- 
gines— Proposed  1970  Standards.'') 

Mr.  BrxL.  Thank  you.  Dr.  Middleton.  1  appreciate  your  very  fine 
statement  and  your  answers  to  the  questions.  I  remember  hearing  con- 
siderable praise  about  your  efforts  in  Los  Angeles  and  the  good  job 
you  have  done. 

Dr.  MrooLETON.  You  are  very  generous.  Thank  you. 

(Dr.  Middleton's  complete  prepared  statement  follows:) 

PBEPABED  STATEMElfT  BT  DR.   JoHN   T.   MIDDUTTON,    DuLECTOR,    NATIONAL  CENTER 

FOB  AiB  PoixunoN  Control,  Pubuo  Health  Service,  Department  of  Health, 
Bducation,  and  Wku-are 

Mr.  Chairman  and  memlyers  of  the  Subcommtttee,  I  am  pleased  to  have  this 
oi>portimit7  to  discufis  with  yon  the  activities  of  the  Department  of  Health, 
ideation,  and  Welfare  in  the  area  of  air  pollution  research  and  control.  In  the 
period  since  your  1966  hearings  on  environmental  pollution,  important  new 
dimensions  have  been  added  to  the  Department's  air  pollution  program.  I  am 
refSerrfaig,  of  coarse,  to  the  enactment  of  the  Air  Quality  Act  of  1067,  which 
became  law  last  Norember  2l8t  and  which  is  destined  to  have  a  profound  influ- 
ence on  aU  the  air  poUution  research  and  control  activities  of  government  and 
industry  for  many  years  to  come. 

The  enactment  of  the  Air  QuaUty  Act  marked  the  start  of  a  new  era  in  the 
Nation's  attadc  on  the  growing  problem  of  air  iwllntion — an  era  in  which  the 
kBowledge  we  already  have  about  this  problem  and  its  prevention  and  control 
will  be  systematically  and  eeientiflcally  applied  in  all  parts  of  the  country,  while 
at  the  same  time,  a  greatly  increased  effort  will  he  made  to  develop  the  addi- 
tional knowledge  we  must  have  If  we  are  to  prevent  the  air  pollution  problem  from 
continaing  to  grow  and  worsen. 

The  Air  Quality  Act  offers  no  short  cuts  to  effective  control  of  air  pollution. 
There  is  no  short  cut  to  ttie  solvtton  of  such  a  complicated  problem.  Air  pollution 
is  a  by-product  of  all  the  major  growth  factors  of  modem  society ;  it  is  rooted 
in  the  way  we  build  our  cities,  the  ways  in  which  we  provide  transportation  for 
ourselves  and  our  goods,  tiie  ways  in  which  we  derive  energy  from  our  fuel 
resources,  the  ways  in  whidi  we  produce  and  use  a  multitude  of  goods  and 
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services,  and  the  ways  in  wldeh  we  dispose  of  all  the  leftovos  of  modem  life. 
The  effects  of  air  polltition  axe  diverse  and  often  subtle.  Polluted  air  contributes 
to  human  sickness,  disability,  and  prematore  death ;  it  soils  and  damages  build- 
ings and  materials  of  all  kinds;  it  injores  and  destroys  farm  ctch^s  and  other 
vegetation ;  and  it  bli^ts  our  cities  and  degrades  the  quality  of  our  lives. 

A  problem  such  as  air  pollution,  which  has  such  far-reaching  economic, 
social,  and  technological  ramifications,  must  obviously  be  attacked  along  a 
broad  front.  The  solution  does  not  lie  only  In  the  enforcement  of  laws  and 
regulations  or  only  in  the  application  of  oigineering  techniques  or  economic 
formulas.  Achieving  effective  control  of  air  pollution  will  require  a  combina- 
tion of  these  approaches  and  many  others.  Moreover,  it  will  require  the  com- 
bined efforts  of  all  levels  of  goY&mmsot  and  all  segments  of  industry. 

In  the  four  years  since  the  enactment  of  the  Glean  Air  Act  of  1963,  the 
Nation  has  made  progress  in  the  fight  against  air  pollution.  Federal  grants 
have  helped  to  produce  an  unprecedented  expansion  of  State  and  local  govern- 
mental control  programs.  Federal  abatanent  action  has  paved  the  way  for 
State  and  local  agencies  to  Join  the  Federal  Government  in  attacking  inter- 
state air  pollution  problems  in  several  places,  including  the  National  Capital 
area.  National  standards  have  been  adopted  for  the  control  of  air  pollution 
from  new  motor  vehicles,  thus  eztendiog  to  the  entire  Nation  the  Initial 
ben^ts  of  technological  progress  in  dealing  with  one  of  the  most  important 
aspects  of  the  total  problem  of  air  pollution.  Finally,  the  increasing  emphasis 
placed  on  control  action  during  the  past  four  years  has  served  not  only  to 
bring  a  few  more  sources  of  air  pollution  under  control,  but  also,  and  more 
significantly,  it  has  helped  to  stimulate  a  greatly  intmsified  effort  to  develop 
new  and  improved  control  technology — an  effort  which  has  already  begun  to 
bear  fruit,  particularly  with  respect  to  motor  vehicle  pollution  and  sulfur 
pollution  arising  from  fuel  combustion. 

But  there  are  still  many  gaps  remaining  to  be  filled.  Our  scientific  and 
technical  knowledge  in  many  areas  is  still  incomplete.  We  need  more  com- 
plete information  on  the  importance  of  the  many  iK>llutants  whose  adverse 
effects  are  not  as  readily  apparent  as  are  the  effects  of  such  common  con- 
taminants as  the  sulfur  oxides,  photochemical  smog,  and  visible  particulate 
matter.  Economic  data  on  the  impact  of  air  pollution  and  the  costs  of  con- 
trolling it  are  still  not  as  precise  as  we  would  like  them  to  be.  Needs  for  roan- 
power  must  be  better  defined  and  plans  made  for  meeting  them.  Above  all, 
since  air  pollution  is  inherently  a  regional  problem,  we  must  make  certain 
that  we  attack  it  on  a  regional  basis. 

The  Air  Quality  Act  of  1967  was  developed  in  full  awareness  of  how  com- 
prehensive an  effort  it  will  take  to  achieve  truly  effective  control  of  air  pollu- 
tion in  this  country.  This  new  legislation  is  a  blueprint,  which,  if  properly 
employed,  will  allow  us  to  correct  all  the  important  deficiencies  in  our  cur- 
rent control  efforts — ^the  gaps  in  our  scientific  and  technical  knowledge,  as 
well  as  the  inadequacies  in  our  application  of  existing  knowledge.  The  Air 
Quality  Act  sets  up  a  research-and-control  system  which  will  be  coordinated 
at  the  Federal  level  but  will  Involve  a  high  degree  of  participation  by  other 
levels  of  government  and  by  all  segments  of  industry.  I  will  take  just  a  few 
minutes  to  explain,  without  going  into  great  detail,  how  the  Air  Quality  Act 
will  affect  air  pollution  research  and  development  activities  in  the  months 
and  years  ahead  and,  more  importantly,  how  these  activities  and  control 
activities  are  interrelated  and  interdependent 

Air  pollution,  as  I  have  already  said,  is  inherently  a  regional  problem,  simply 
because  the  air,  whether  polluted  or  not,  fiows  freely  across  the  boundary  lines 
that  divide  States  and  cities.  This  means,  of  course,  tiiat  in  most,  perhaps  ail, 
places  where  air  pollution  is  a  probl^n,  efCective  centred  action  will  require  the 
coordinated  efforts  of  numerous  local  governments  and,  in  many  instances,  of 
two  or  more  States.  Tbie  is  fully  recognized  in  the  Air  Quality  Act  One  of  the 
chief  purposes  of  the  Act  is  to  insure  that  State  governments,  in  cooperation 
with  municipal  and  county  governments,  will  develop  and  apply  air  qimlity 
standards  on  a  regional  basis  in  all  parts  of  the  country.  Toward  this  end,  the 
Department  of  Health,  Education,  and  Welfare.  wUl  designate  air  quality  con- 
trol regions,  each  of  which  will  consist  of  a  group  of  G<»nmunitie6  that  share  a 
common  air  pollution  problem.  Air  quality  control  regions  will  be  designated 
on  the  basis  of  such  factors  as  meteorology  and  topography.  Jurisdictional  bound- 
aries, and  the  extent  of  urban-industrial  c^nc^itratlons. 
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States  wUl  not  actually  be  obligated  to  begin  developing  air  quality  standards 
for  any  poUntant  until  the  Defwrtment  of  Healtiti,  Bdacation^  and  Welfiare  pub- 
lishes air  quality  criteria  for  that  pollutant  and  information  on  available  con- 
tn^  techniques  appHoable  to  the  various  sources  of  that  pollutant.  Air  quality 
criteria  <wlli  describe  the  effects  of  air  pollutants  on  health  and  property.  They 
will  reflect  the  best  available  scientific  knowledge,  even  though  that  knowledge 
may  not  be  as  complete  as  we  would  like  it  to  be.  The  information  we  will  pub- 
lish on  control  technology  will  identify  the  best  techn&ques  available  for  reduc- 
ing poHutant  emissions  at  their  various  sources,  whether  those  techniques  in- 
vt^ve  tlie  application  of  control  equipment,  changes  in  fuel  use  or  industrial 
processes,  or  any  other  practical  aipproach.  Since  air  quality  criteria  and  in- 
fdrmaticm  on  control  technology  must  be  published  before  States  can  be  called 
upon  to  begin  developing  air  quality  standards,  the  Air  Quality  Act  must  clearly 
be  implemeufted  as  fnUy  as  possible  on  the  basis  of  the  best  scientific  and  tech- 
nical knowledge  already  available,  while  at  the  same  time,  an  expanded  re- 
search efPoit  is  undertaken  to  Ml  the  gaps  in  this  knowledge.  Any  other  course 
would  inevita&ly  result  in  a  slowdown  of  the  Nation's  efforts  to  deal  with  a 
problem  that  is  already  serious  and  threatens  to  reach  critical  proportions 
all  too  soon. 

The  pi:A>lication  of  air  quality  criteria  for  a  pollutant  and  information  on 
applicable  control  technology  will  be  the  signal  for  States  to  begin  developing 
air  quality  standards  for  that  pollutant  and  detailed  plans  for  implementation 
of  the  standards  in  air  quality  control  regions  that  have  been  designated  by 
the  Department  of  Health,  Education,  and  Welfare.  Air  quality  standards  will 
prescribe  limitations  on  ambient  air  levels  of  pollutants  in  a  region ;  since  the 
fondam^itBl  purpose  of  setting  such  standards  is  to  provide  for  the  protection 
of  public  health  and  welfare,  State  governments  will  be  expected  to  consider, 
anumg  other  things,  the  air  quiUity  criteria  that  have  been  pid>lished  in  accord- 
ance with  the  AlT  QuAlity  Act.  States  will  also  be  expected  to  take  into  considera- 
tion the  published  information  on  control  technology. 

Hie  Air  Quality  Act  sets  up  a  timetable  which  States  must  follow  in  develop- 
ing air  quality  standards  and  implementation  plans  and  requires  that  tiie 
standards  and  plans  be  reviewed  by  the  Department  of  Health,  Education,  and 
Welftire.  In  addition,  the  Act  prescribes  the  procedures  to  be  fallowed  in  the 
erent  that  a  State  either  fkils  to  meet  its  obligations  or  submits  standards  which 
are  not  consisteiit  with  the  provisions  of  the  Act.  And  finally,  the  Act  makes 
it  dear  that  States  will  be  expected  to  assume  the  major  responsibility  for 
seeing  tliat  their  plans  for  implementation  of  air  quality  standards  are  carried 
out  If  action  by  a  State  iMX>ves  inadequate,  however,  provision  is  made  for 
enforcement  at  the  Fedeml  level. 

I  indicated,  a  few  mcmients  ago,  the  importance  of  research  to  expand  and 
improve  our  knowledge  of  the  adverse  effects  of  air  pollution  and  of  ways  to 
prevent  and  control  It  The  Air  Quality  Act  provides  for  a  substantially  acceler- 
ated research  effort,  with  special  emphasis  on  finding  new  and  improved  ways 
of  dealing  with  the  complex  and  very  serious  problems  associated  with  motor 
vehicles  and  the  use  of  sulfuiscontaining  fuels.  We  will,  of  course,  expand  the 
work  being  done  in  our  own  facilities  and  in  those  of  other  Federal  departments 
and  agencies.  But  we  will  have  to  rely,  too,  on  the  many  industiies  that  are 
capaMe  of  contributing  to  the  search  for  practical  solutions  to  the  various  tech- 
nical problems  involved  in  controlling  air  pollution ;  indeed,  we  have  already  be- 
gun moving  toward  much  greater  utilization  of  the  resources  of  industry. 

The  Air  Quality  Act  also  provides  for  continuation  of  many  of  the  activities 
initiated  under  the  Clean  Air  Act  of  1963.  One  of  these  activities  is  the  abate- 
ment of  interstate  and  intrastate  air  pollution  problems ;  this  activity,  as  I  have 
already  noted,  has  been  productive  in  several  places  in  the  country.  In  addition, 
the  Air  Quality  Act  provides  new  authority  for  court  action  to  curtail  pollutant 
emissions  in  emergency  situations — ^that  is,  when  adverse  meteorological  condi- 
tions threaten  to  produce  an  episode  of  extraordinarily  high  air  pollution  levels 
in  any  place  in  the  country. 

Another  activity  that  will  be  continued  is  the  awarding  of  matching  grants 
to  local.  State,  and  regional  governmental  agencies  to  help  them  create  and 
carry  on  effective  programs  for  the  prevention  and  control  of  air  pollution. 
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These  grants  will  also  be  available  to  assist  such  agencies  in  meeting  the  new 
responsibilities  which  will  be  placed  upon  them  u^der  the  provisions  of  the 
Air  Quality  Act.  In  addition,  fimds  may  also  be  made  available  to  support  the 
work  of  planning  commissions  set  up  by  States  to  assist  In  the  development 
of  air  quality  standards  in  interstate  air  quality  control  regions.  . 

The  establishment  of  national  standards  for  the  control  of  air  pollution  from 
new  motor  vehicles,  first  authorized  by  the  1965  amendments  to  the  Clean  Air 
Act,  will  also  be  continued.  Such  standards  are  now  in  effect  for  196S>model 
cars  and  light  trucks  using  gasoline  as  their  fuel.  Two  weeks  ago,  we  proposed 
more  stringent  standards  for  such  vehicles  for  initial  application  in  the  1970 
model  year.  In  addition,  standards  were  proposed  for  the  control  of  smoke 
emissions  from  diesel  buses  and  trucks. 

Our  activities  relating  to  the  prevention  and  control  of  air  pollution  from 
Federal  installations  will  also  continue.  There  has  been  marked  progress  in 
this  work,  due  in  large  part  to  the  high  degree  of  cooperation  we  have  been 
getting  from  other  Federal  departments  and  agencies.  For  the  first  time,  the 
Federal  Government  now  has  a  detailed  inventory  of  air  pollution  sources  at  all 
its  installation  and  comprehensive  plans  for  control  action,  wherever  such  action 
is  necessary. 

A  number  of  new  activities  will  be  initiated  under  the  Air  Quality  Act  in 
support  of  the  research-and-control  system  which  the  Act  sets  up.  Among  these 
will  be  a  program  for  registration  of  fuel  additives,  whose  use  already  contri- 
butes, and  in  the  future  may  well  contribute  even  more,  to  all  environmental  pol- 
lution problems ;  a  study  of  the  need  for  and  effect  of  naticmal  emlscion  stand- 
ards for  major  industrial  sources  of  air  pollution,  with  a  report  tx>  the  Congress 
due  two  years  from  enactment  of  the  Act ;  a  comprehensive  study  of  the  economic 
costs  of  controlling  air  pollution,  including  costs  that  will  be  incurred  by  both 
government  and  industry;  an  investigation  of  manpower  needs  in  the  air  pol- 
lution field  and  of  needs  for  training  progrrams;  and  finally,  a  study  of  ways 
to  control  air  pollution  from  aircraft  and  of  the  feasibility  of  establishing  na- 
tional emission  standards  applicable  to  aircraft 

In  implementing  the  provisions  of  the  Air  Quality  Act,  we  will  have  opportu- 
nities to  solicit  the  advice  and  assistance  of  all  those  segments  of  the  Nation's 
population  who  are  concerned  with  the  problem  ot  air  pollution  and  who  are  in 
a  position  to  help  us.  The  Act  provides  for  the  creation  of  a  Presidential  Air 
Quality  Advisory  Board  as  well  as  technical  advisory  committees.  The  member- 
ship of  these  groups  will  include  State  and  local  officials,  representatives  of  busi- 
ness and  industry,  scientists,  and  so  on. 

This  completes  my  summary  of  the  provisions  of  the  Air  Quality  Act.  T^is 
legislation,  as  I  said  at  the  beginning  of  my  statement,  ope/aa  a  new  era  in  the 
Nation's  fight  against  the  threat  of  air  pollution.  Exactly  how  fast  our  progress 
in  this  new  era  will  be  will  depend  heavily  on  how  promptly  and  effectively  all 
levels  of  government  and  all  segments  of  industry  pursue  the  roles  they  are 
expected  to  play.  The  Air  Quality  Act  binds  all  levels  of  government  and  industry 
together  and  provides  for  us  all  a  comprehensive  plan  for  attacking  air  pollution ; 
if  any  of  us  fails  to  do  his  job,  the  plan  cannot  completely  fulfill  the  promise  it 
holds  In  signing  the  Act  President  Johnson  reminded  us  that  **It  is  a  law — 
not  a  magic  wand  to  wave  and  cleanse  our  skies.  It  is  a  law  whose  ultimate  effec- 
tiveness rests  with  the  people." 

A  great  deal  of  work  must  be  done  to  translate  the  law  into  action.  Air  quality 
criteria  must  be  developed.  Air  quality  standards  must  be  set  and  enforced.  An 
accelerated  research  effort  must  be  undertaken.  All  this  and  more  must  be  ac- 
complished if  we  are  to  stop  the  rising  tide  of  air  pollution  and  begin  to  turn  it 
downward.  I  believe  that  under  the  provisions  of  the  Air  Quality  Act,  this  can 
be  done.  I  assure  you  that  the  National  Center  for  Air  Pollution  Control  will 
strive  to  carry  out  as  promptly  and  as  thoroughly  as  possible,  all  of  its  respon- 
sibilities under  the  Aet,  so  that  States,  local  governments,  and  industry  will 
have  the  tools  they  need  to  move  the  Nation  toward  better  control  of  air 
pollution. 
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Mr.  Daddario.  If  we  might  proceed  just  a  bit  loneer.  Could  we  have 
Di;.  Blomquist  nui-as  quitSly  ps  possible  thrpi^  tne  criteria.  It  may 
give  us  an  idea  as  to  whether  or  not  vou  could  come  back  again. 

Dr.  MiddLetOn.  Perhaps  you  would  like  to  be  responsive  by  asking 
questions  or  whatever  fits  within  your  time  schedule. 

Mr.  Daddario.  Why  dont  you  just  b^in  and  see  where  we  ^  from 
there.  I  think  this  whole  criteria  from  the  medical  standpoint  is  vital. 

Dr.  Blojmxjuist.  I  should  like  to  say  we  are  working  on  a  series  of 
criteria  documents,  as  has  already  been  indicated.  Weliave  published 
the  ones  on  oxides  of  sulfur  and  wiJl  shortly  have  that  reevaluated,  as 
Dr.  Middleton  said.  On  the  drawing  boara  we  have  other  poUuticms 
under  consideration.  They  are  carbon  monoxide,  the  photochemical 
oxidants,  particulates,  the  oxides  of  nitrogen,  and  hydrocarbons.  Those 
are  the  ones  on  which  we  are  working  currently. 

We  have  approached  the  problem  as  one  trying  to  determine  as 
best  we  can  from  the  available  literature  and  new  research  what  are  the 
effects  associated  with  these  various  pollutants  in  terms  of  their  concen- 
tration and  time;  that  is,  the  dose. 

As  we  look  at  the  effects,  we  are  primarily  concerned  with  the  health 
effects  but  we  are  likewise  concerned  with  the  effects  of  these  pollu- 
tants on  vegetation  and  visibility,  and  materials  damage.  The  criteria 
will  include  the  relationship  oi  concentration  with  health  and  the 
kinds  of  effects  as  expressed  in  various  parameters. 

The  documents  that  we  have  on  the  drawing  boards  are  divided 
pretty  well  into  four  areas.  There  will  be  a  discussion  as  well  as  docu- 
mentation on  these  effects  in  these  four  areas.  Then  we  try  to  answer 
from  the  experimental  data  the  critical  question;  namely,  how  ac- 
curately can  we  predict  at  what  level  these  effects  b^in  ? 

I  think  the  most  important  question  that  most  people  are  askinj^  is 
to  how  low  a  low  do  we  have  to  endeavor  to  get  these  pollutants  berore 
effects  occur?  We  will  have  other  important  determiipitions,  I  think 
we  were  talking  about  emergency  episodes.  I  think  the  crit^ia^im  be 
very  helpful  in  saying  that  at  this  predicted  level  these  are  the 
kinds  of  effects  that  could  be  expected  to  occur.  We  will  not  confine 
our  interests  to  just  trying  to  determine  how  low  or  at  what  point  do 
effects  begin.  It  would  be  a  scale  where  we  will  attempt  to  show  on  the 
best  information  we  can  get  that  these  kinds  of  effects  occur  at  these 
dose  levels. 

Mr.  Daddario.  You  can  not  conclude  from  that,  can  you,  that  the 
problem  might  be  solved  by  just  having  a  capability  to  handle  episodic 
effects  and  forgetting  about  these  lower  levels? 

Dr.  Blomquist.  No,  indeed.  I  hope  that  I  didn't  imply  that.  No.  In- 
deed not. 

I  am  not  sure  that  I  understand  your  question.  We  are  attempting  to 
determine  the  effects  so  that  we  can  saj  the  effects  are  noticed  at  as 
low  concentration  as  this.  Above  that,  we  find  another  kind  of  effect. 

Mr.  Daddario.  I  wanted  to  be  sure  of  what  you  said. 

What  do  you  expect  this  will  take  so  that  you  can  be  able  to  say 
to  us  that  there  is  an  effect  on  health  at  such  and  such  a  level? 

Dr.  Blomquist.  I  am  hoping  that  we  can  publish  criteria  within 
this  calendar  year  on  the  ones  that  I  have  mentioned  on  our  drawing 
board.  I  hope  that  we  can  get  those  out  in  the  year  1968. 

Am  I  answering  your  question  ? 

Mr.  Daddario.  Yes. 
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What  does  the  situation,  as  you  see  it  at  the  moment,  appear  to  be 
tending  to?  Are  we  correct  in  assuijiing  that  there  are  ill  effects?  Is 
there  some  substance  to  tiie  validity  of  those  who  believe  that  the  ill 
effects  of  air  pollutants  are  extremely  small  to  health  ? 

Dr.  Blomquist.  I  think  I  would  mention  two  points  that  are  the 
most  difficult  in  our  experience :  One  would  be  that  we  are  attempting 
to  develop  a  curve  or  a  linear  relationahi^  between  effects  and  con- 
centration in  time.  The  research  that  is  available  does  not  always  give 
us  the  precise  points  on  this  curve  or  line. 

This  is  one  of  the  biggest  problems,  the  lack  of  objective  data  for 
all  these  points  that  we  would  like  to  be  able  to  answer. 

Then  1  think  another  big  problem  we  are  having  is  just  how  do 
we  egress  the  interpretation  in  the  light  of  the  criticism  that  we 
have  had  on  the  SO,  document  ?  I  think  it  has  been  suggested  that 
there  are  differences  of  opinion  on  interpreting  the  data.  I  think  that 
you  made  reference  to  it  earlier,  that  you  can  get  a  group  of  highly 
competent  scientists  together,  but  the  same  facts  do  not  always  lead 
everyone  to  the  same  conclusion. 

This  is  particularly  true  when  we  are  trying  to  determine  the  criti- 
cal level  at  which  effects  of  significance  occur.  This  is  mostly  due  to 
two  factors:  One  is  the  lack  of  precise  knowledge  on  every  point  and 
the  other  is  a  difference  in  interpretation. 

Mr.  Daddasio.  Does  that  sugaest  when  you  publish  this  criteria  it 
will  leave  something  to  be  €u£ded  which  will  necessitate  additional 
research? 

Dn  Bix)MQUiST.  I  think  this  is  true.  I  think  we  have  to  recognize 
this  is  a  growing  science  and  that  the  last  word  is  not  out  now. 

We  must  plan  ami  we  have  plaimed  that  criteria  will  be  revised 
from  time  to  time.  I  dcm't  think  I  would  like  anvone  to  feel  that 
criteria  are  established  now  and  forever.  Obviously,  with  new  in- 
formation, additional  facts  will  need  to  be  eou^iderea  as  tim^  goes  on. 
Mr.  Daix>asio.  Doctor.  I  don't  often  get  into  Mif.  Bell's  State  of 
California,  but  the  Calitornia  State  Department  of  Health  recently 
published  a  report  which  said,  and  1  quote :  ^'Although  smog  is  known 
to  have  serious  adverse  health  effects,  it  is  not  a  causative  factor  in 
lung  cancer." 

Would  you  agree  it  is  not,  that  that  is  ba«ed  on  proper  medical 
testimony? 

What  causative  effects  does  it  have  on  other  types  of  diseases,  if 
any  ?  Is  there  one  of  those  areas  where  you  just  have  got  to  come  to 

certain  conclusions  based  on  information 

Dr.  Blomqumt.  I  think  this  is  one  of  the  gray  areas.  I  think  it  is, 
for  the  facts  I  mentioned  before,  the  data  we  luive,  but  I  think  there 
is  also  a  difference  of  opinion  as  to  what  you  mean  by  cause. 

I  think  in  terms  of  disease  we  are  generally  taught  to  think  that  a 
single  etiological  agent  directly  causes  a  clinical  entity,  TB  being  one  * 
you  have  to  nave  the  tubercle  baciUi  to  get  TB.  I  think  what  we  are 
dealing  with  here  in  manv  situations  we  co2Klitioi»  of  muUiple  causa- 
tive factors,  multiple  etiology.  Some  of  them  toay  be  primiury  and  some 
may  be  secondary. 

I  think  part  of  the  controversy  gets  into  what  we  are  talking  about 
as  a  cause.  I  think  the  major  issue  is  that  a  direct  cause — - 
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Mr.  Daddario.  What  do  you  see  that  we  need  to  do  in  order  to  be 
able  to  come  to  such  a  clear  understanding  about  this  or  to  a  much 
clearer  one  than  presently  exists.  Can  we  eliminate  this  confusi<m  and 
have  a  level  of  confidence  about  the  criteria  established  by  which  people 
can  then  move  ahead  and  get  support  and  be  willing  to  act  under  emer- 
gencies as  they  arise  ? 

Dr.  Blomquist.  I  am  compelled  to  say  that  the  first  thing  I  think 
is  better  facts.  I  think  every  effort  toward  research  to  get  the  facts 
should  be  the  primary  objective. 

Mr.  Daddario.  As  you  develop  your  criteria,  you  sav  you  have  cer- 
tain flaws  in  it  What  does  it  leaa  you  to  conclude  as  to  how  much  more 
information  you  ought  to  have  and  as  a  medical  man  how  you  ought 
to  go  about  getting  it  ? 

Dr.  Blomquist.  I  think  that  one  of  the  major  advanta^  of  going 
through  what  we  are  doin^  in  reviewing  the  literature  ana  evaluating 
it,  is  that  we  are  better  iu)le  to  point  out  what  questions  should  he 
given  priority  and  further  research.  I  think  this  will  be  one  of  the 
major  benefits  of  our  criteria  documents. 

I  think  what  we  will  have  to  do  is  to  be  willing  to  say  that  we  will 
do  the  best  we  can  with  the  facts  we  have.  That  does  not  mean  we  do 
not  do  anvthing.  I  do  not  think  that  we  can  delay  and  delay  because 
we  do  not  have  9ie  conclusive  facts. 

Mr.  Daddario.  In  which  direction  should  we  go?  Should  we  ap- 
proach this  medical  question  from  the  least  common  denominator 
point  of  view?  As  an  example,  I  understood  Dr.  Bennett  yesterday  to 
say  air  pollution  does  not  cause  disease  but  it  aggravated  health  con- 
ditions of  persons  already  diseased  or  weakened.  Do  you  agree  or  dis- 
agree with  that?  How  do  we  establish  whether  your  position  pre- 
vails or  whether  that  of  the  Office  of  the  Science  Adviser  to  tiie  Inres- 
ident  prevails? 

Dr.  JBiiOMQTJisT.  I  think  we  want  action. 

I  would  think  action  is  necessary  whether  it  aggravates  a  disease 
or  causes  it,  I  am  thinking 

Mr.  Daddario.  Wouldn't  it  have  a  sreat  deal  of  effect  on  what  we 
are  willing  to  pay  if  we  could  know  mat  it  does  have  an  ill  effect  at 
a  quicker  level  than  we  expect,  or  if  we  can  undierstand.that  it  does 
not?  If  it  does  in  fact  aggravate  those  who  have  already  some  kind 
of  an  illness,  we  would  then  approach  it  in  a  different  way  altogether? 

Dr.  MiDDLBTON.  Are  we  speaking  of  the  point  of  mixture  and  the 
fact  we  have  direct  and  indirect  and  additive  effects?  I  think  that  is 
the  point  Dr.  Blomquist  is  trying  to  bring  out. 

Mr.  Daddario.  Of  course,  we  are.  That  is  the  reason  why  it  is  so 
important  at  this  sta^  of  the  game  we  know  as  much  as  possible 
about  what  we  are  doing,  because  it  has,  as  Dr.  ]^£iddleton  suggests, 
so  many  complications.  My  fear  is  that  we  could  easily  come  to  the 
conclusion  that  it  just  agj^vates  rather  than  causes,  and  therefore 
establish  a  criteria  which  is  not  as  good  as  it  ought  to  be. 

Dr.  Blomquist.  It  worries  me. 

Mr.  Daddario.  It  worries  you,  too? 

Dr.  Blomquist.  Yes.* 

Mr.  Daddario.  Dr.  Blomquist,  this  is  a  matter  about  which  this 
committee  has  been  greatly  concerned. 

*See  pa^e  115  for  an  additional  statement  by  Dr.  Blomquist 

uigitized  by  VjOOQIC 


97 

Hearings  we  held  some  time  back  indicate  we  ought  to  be  con- 
cerned. I  nope  we  m^ht  have  the  opj^rtunity  to  submit  a  series  of 
questions  about  this.  Ithink  this  is  an  miportant  part  of  these  partic- 
ular hearings. 

It  may  be  necessary  for  you  to  come  back,  but  we  will  try  to  see 
whedier  we  can  establish  tiiis  for  the  reocxd. 

Dr.  Blomquist.  I  would  be  glad  to. 

Dr.  MmoLETON.  We  are  very  grateful  for  your  real  concern. 

Mx.  Daih>abio.  We  would  next  like  to  hear  from  Dr.  Hibbard.  Dr. 
Hibbard  is  an  old  friend  so  I  have  been  able  to  hold  him  here  until  the 
end. 

Dr.  Hibbard  and  I  went  to  Weslevan  together.  We  were  in  the  same 
class  and  have  had  a  long  friendship.  I  am  pleased  he  is  with  the 
Bureau  of  Mines.  I  know  of  his  ability  and  competence. 

While  I  apologize  for  the  late  hour  I  hope  he  miffht  summarize  his 
statement  and  then  we  can  see  where  we  go  from  Sxere. 

(The  biography  of  Dr.  Hibbard  follows :) 

Db.  Walter  R.  Hibbabd,  Jb. 

Dr.  V^alter  B.  Hibbard,  Jr.,  internationally  known  metallurgical  engineer,  has 
been  director  of  the  Bnrean  of  Mines  since  December  1,  1965,  following  his  ap- 
pointment by  President  Lyndon  B.  Johnson  in  October  of  that  year. 

Dr.  Hibbard's  selection  to  head  the  Gtovemment  agency  charged  with  the  major 
responsibility  for  the  conservation  and  development  of  the  Nation's  mineral 
resources  came  after  notable  successes  in  earlier  careers  in  education  and  re- 
search and  development,  and  in  directing  metallurgy  and  ceramics  research  for 
one  of  America's  largest  Industrial  concerns. 

Born  in  Bridgeport,  Conn.,  on  January  20,  1918,  Dr.  Hibbard  was  graduated 
from  Wesleyan  University,  Middletown,  Conn.,  in  1939,  and  received  a  Doctor  of 
Qigineerlng  degree  from  Yale  University  in  1942. 

Following  his  military  senice  in  World  War  II  as  a  naval  officer  attached 
to  the  Bureau  of  Ships,  he  joined  the  faculty  at  Yale  as  an  Assistant  Professor 
and  later  became  Associate  Professor. 

Dr.  Hibbard's  growing  reputation  in  the  teaching  and  research  fields  attracted 
the  attentian  of  industry,  and  in  1951  he  was  recruited  by  the  General  Electric 
Company  for  its  Research  and  Development  Center  in  Schenectady,  N.Y.  There 
he  progressed  to  the  position  of  Manager  of  Metallurgy  and  Ceramics  Research 
directing  a  broad  range  of  fundamental  and  applied  research  projects,  a  position 
he  held  when  selected  to  become  Director  of  the  Bureau  of  Mines. 

Dr.  Hibbard's  achievements  in  such  fields  as  the  plastic  deformation  of  metals 
and  the  metallurgy  of  copper  and  its  alloys  have  won  him  wide  recognition  from 
many  professional  societies.  In  1950  he  received  the  Raymond  Award  of  the 
American  Institute  of  Mining,  Metallurgical,  and  Petroleum  Engineers.  F^om 
1957  to  1961  he  served  as  director  of  the  Institute,  and  in  1967  he  is  serving  as  its 
President  He  recently  was  named  by  AIME  to  receive  the  Institute's  James 
Douglas  Gold  Medal,  awarded  for  his  notable  career.  For  many  years  a  registered 
professional  engineer.  Dr.  Hibbard  has  served  as  President  of  the  Metallurgical 
Society  of  tbe  AIME,  and  is  a  past  chairman  of  the  Society's  committees  on  the 
metallurgical  profession  and  on  engineering  management  In  January  1963,  he 
was  one  of  ten  eminent  metallurgists  elected  to  the  newly  created  grade  of 
Fellow  of  the  Metallurgical  Society.  In  addition,  Dr.  Hibbard  belongs  to  the 
British  Institute  of  Metals  and  the  New  York  Academy  of  Sciences,  and  Is  a 
fellow  of  both  the  American  Academy  of  Arts  and  Sciences  and  the  American 
Association  for  the  Advancement  of  Science.  He  also  is  a  member  of  the  Ma- 
terials Advisory  Board  of  the  National  Academy  of  Science,  and  was  recently  Its 
Chairman.  In  1966  he  was  elected  to  the  newly  organized  National  Academy  of 
Engineering. 
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Dr.  Qibbdrd  is  the  author  of  more  than  70  scieAtlflc  papers  and  has  been  widely 
recognized  as  a  major  oontributor  to  the  seience  of  metallurgy.  In  1957.  be  was 
a  member  of  the  exchange  delegation  of  United  States  metallurgists  visiting  the 
Soviet  Union. 

He  has  been  elected  to  many  honorary  and  professional  fraternities  iacltiding 
Phi  Beta  Kappa,  Sigma  Xi,  Alpha  Chi  SigmUt  and  Gamma  Alpha.  He  also  holds 
an  honorary  Doctor  of  Law  degree  from  the  Michigan  Technological  UaiveTsity, 
Houghton,  Michigan. 

Dr.  and  Mrs.  Hlbbard  have  three  children  and  reside  in  Bockville.  Md. 

STATEMEKT  OF  DE.  WALTER  R.  HIBBARD,  DIRECTOR,  BUREAU  OF 
MINES,  DEPARTMENT  OF  THE  INTERIOR;  AOJOMFANIED  BY  DR. 
HARRT  ALLEN,  ASSISTANT  DnUECTOR  FOR  MINERAL  RESEARCH 

Dr.  HiBBARD.  I  would  like  to  point  out  that  our  mission  and  respon- 
sibility in  this  important  problem  area  is  for  research  on  the  control, 
at  the  source,  of  pollutants  produced  as  a  result  of  the  production, 
processing,  handling,  and  utilization  of  the  Nation's  mineral  and 
mineral  fuels  resources.  Authority  for  conducting  such  research  derives 
from  the  Bureau's  organic  act  which  states  that  scientific  and  tech- 
nologic investigations  shall  be  conducted  on  the  extraction  and  utili- 
zation of  mineral  substances  with  a  view  to  conserving  resources 
through  the  prevention  of  waste,  increasing  safety,  and  on  behalf  of 
the  Government  to  investigate  mineral  fuels.  It  is  important  that  the 
science  and  technology  and  the  economics  are  generated  to  assume  an 
adequate  supply  of  mineral  raw  materials  and  at  the  same  time  to 
maintain  the  quality  of  the  environment  or  improve  it  in  many  cases. 

Much  of  the  pollution  is  the  result  of  inefficiencies.  If  we  haa  really 
effective  processing  and  utilization,  with  efficiencies  approaching  100 
percent,  pollution  from  this  source  would  be  reduced  si^ificantly. 

Moreover,  from  the  standpoint  of  conservation  there  is  a  need  to  do 
this. 

We  work  very  closely  with  the  Department  of  Health,  Education, 
and  Welfare  and  with  industry.  Much  of  our  effort  is  funded  by  the 
Public  Health  Service.  We  report  regiilarly  to  PHS  on  our  program 
in  toto  with  regard  to  those  aspects  which  are  related  to  air  pollution, 
and  in  particular  we  report  quarterly  on  those  activities  funded  by  the 
Air  Pollution  Control  Center. 

Last  August,  when  I  testified  before  your  subcommittee,  I  pointed 
out  that  there  was  a  lack  of  technology.  There  was  much  scientific 
understanding  but  technology  was  missing. 

I  am  very  pleased  to  report  that  the  efforts  of  government,  industry, 
and  universities  have  resulted  in  a  substantial  advance  in  the  tech- 
nical feasibility  of  controlling  and  abating  some  of  these  sources  of 
pollution. 

There  are  many  ways  one  can  attack  the  SO2  problem.  Many  are  in 
a  demonstration  or  pilot  stage.  It  is  clear,  for  example,  that  automo- 
bile exhaust  pollution  can  be  solved  technologically  without  changing 
the  basic  modes  of  transportation. 

The  question  of 

Mr.  Uaddario.  You  say  "can  be."  Do  you  find  some  fault  with  the 
present  control  techniques?  Is  it  worth  the  estimated  $500  million  it  is 
costing  us  in  order  to  add  such  exhaust  mechanisms? 
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Dr.  HiBBARD.  I  meant  teclmically  it  is  possible  to  put  a  device  into 
existing  designs  of  automobiles  which  will  lower  the  exhaust  approxi- 
mately to  the  proposed  1970  standards. 

The  major  unresolved  aspect  of  this  is  the  cost  and  how  we  get  it  to 
thepublic. 

what  I  am  saying  is  that  the  technology  exists.  The  engineering  is 
yet  to  come.  This  is  a  substantial  advance  from  a  year  ago. 

Mr.  Daddabio.  When  you  say  there  is  a  substantial  advance  in  the 
application  of  our  technology,  comparing  your  view  of  this  with  your 
testimony  a  year  ago,  do  you  see  any  increase  which  lias  taken  place 
in  this  capability,  one  which  allows  you  to  believe  that  the  increase  in 
this  application  of  technology  capability  will,  in  fact,  be  greater  as  we 
go  along,  or  do  you  find  obstacles  which  prevent  our  making  such 
advances? 

Dr.  HiBBARD.  I  think  within  the  last  year,  due  to  the  stimulus  and 
recognition  of  the  problem,  there  has  been  a  very  spl^idid  increase  in 
efforts  of  industry  and  of  the  Government.  There  is  a  lot  less  lipservice 
to  the  problem  and  a  lot  more  action. 

I  believe  these  problems  are  technologically  solvable,  and  I  believe 
with  the  kinds  of  ingenuity  and  capability  we  have  in  the  manufac- 
turing, scaling  up,  and  cost  reduction  of  these  devices,  particularly  in 
the  automotive  industry,  there  is  no  reason  to  believe  that  pollution 
abatement  cannot  be  done  on  an  economically  acceptable  basis. 

We  cannot  do^  it  tomorrow  because  there  is  a  timelag  associated 
with  all  engineering  effort 

I  think  the  other  areas  we  are  concerned  with,  for  example,  the 
problem  of  SOj  from  smelter  stacks,  with  the  price  of  sulfur  advanc- 
ing as  it  is  and  with  the  development  of  technoloOT,  many  of  the 
smelters  in  the  West  now  have  SO2  control  devices.  The  operators  of 
these  smelters  do  this  because  it  is  good  business,  and  they  are  stimu- 
lated in  this  effort  for  the  purpose  of  recovering  sulfur  ajs  well  as  to 
abate  pollution. 

The  other  areas  with  which  we  are  concerned  have  to  do  with  control 
of  the  dust  and  particulate  matter  from  the  large  tailings  piles  and 
waste  heaps  which  are  the  products  of  mining.  These  problems  have 
not  been  solved.  I  think  we  know  technically  what  can  be  done  to  solve 
them.  For  example,  one  of  the  ways  of  keeping  dust  off  a  tailings  dump 
is  to  wet  it  down  and  eventually  grow  vegetation  on  iu 

I  think  in  the  case  of  some  of  the  burning  dumps  in  Pennsylvania, 
old  spoil  banks  of  coal  mines,  we  know  technically  what  to  do  to  put 
out  the  fire.  Nevertheless,  the  cost  of  doing  this  is  going  to  be  very  large, 
at  least  if  we  do  it  using  the  technology  we  know  today. 

The  problem  with  respect  to  dumps,  therefore,  is  how  either  to  im* 
prove  our  technology  to  reduce  the  costs  or  how  to  take  the  technology 
we  have  and  apply  it  at  today's  costs, 

Mr.  Daddario.*  Which  ought  we  to  do,  use  our  present  knowledge 
and  apply  it,  or  develop  new  Knowledge — or  both? 

Dr.  Htobard.  What  we  would  like  to  do  is  to  add  to  the  technology  so 
it  would  be  economic  to  rework  these  dumps^  and  to  find  valaes  in  Soem 
which  would  pay  for  the  costs  of  restoring  the  land  by  moving  them 
away  or  otherwise  disposing  of  them. 
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In  some  of  the  spoil  banks  and  tailings  dumps  out  West,  we  are  find- 
ing ways  of  doing  this.  We  are  analyzinj^  them  to  see  if  there  is  enough 
silver,  gold,  or  copper  or  whatever  other  values  they  might  contam 
to  make  it  worth  wnile  to  rework  them.  Then  we  can  dispose  of  them  at 
the  same  time. 

In  the  case  of  the  burning  coal  banks  in  Pennsylvania  we  have 
scratched  our  heads  and  looked  as  far  as  we  can  for  solutions,  but 
these  dumps  are  gigantic.  There  are  two  of  them,  one  containing  8 
million  cubic  yards  and  the  other  with  6  million  cuoic  yards  and  hSth 
are  burning. 

Just  to  toick  it  away  will  cost  about  $1  a  cubic  yard. 

The  economics  of  this  thing  will  require  much  more  attention. 

Mr.  Daddario.  Are  you  developing  an  internal  manj)ower  capability 
so  that  you  can  f oreseeably  create  this  kind  of  capability  ?  What  are 
your  limitations  here? 

Dr.  HiBBARD.  The  whole  question  is  one  of  urgency.  In  many  of 
the.se  problems  the  greater  the  effort  the  sooner  the  answer  will  come, 

I  think  in  our  own  organization  we  have  the  manpower  to  do  this 
in  an  orderly  way  at  a  certain  rate.  If  that  is  not  soon  enough  then 
we  ou^ht  to  liave  more  manpower. 

I  think  this  is  also  true  with  regard  to  Dr.  Middleton's  staff. 

Aside  from  the  technology  itself  it  takes  a  certain  length  of  time 
and  a  certain  technical  capacity  to  actually  apply  the  remedies  and 
preventive  devices  to  industry  or  to  an  automoDile. 

Here  again  we  may  not  have  countrywide  the  total  capability  to  do 
this  as  fast  as  we  may  wish. 

The  answer  to  you  is  the  tradeoff  between  time  and  effort. 

In  my  initial  statement  I  said  I  thought  we  would  solve  these  prob- 
lems. The  whole  question  is  one  of  time.  ^ 

Mr.  Daddario.  When  you  were  talking  about  automobiles  and  the 
ability  to  take  what  we  have  and  within  a  reasonable  period  of  time 
do  something  about  it,  it  makes  me  wonder  what  we  do  about  the 
situation  as  it  presently  exists.  If  a  truck  is  not  maintained  properly 
and  is  allowed  to  run  around  in  the  streets,  say,  it  can  overcome  by 
its  presence  everything  else  we  have  done  in  thousands  of  cases.  What 
steps  are  we  taking  m  order  to  eliminate  this  particular  problem? 
If  we  do  not  do  that  we  are  really  spending  a  great  deal  of  money 
to  accomplish  nothing. 

Dr.  Ejbbard.  That  is  a  real  tough  one.  You  can  do  tilings  tem- 
Dorarily  when  the  pollution  problem  is  serious  in  a  particular  area. 
You  can  divert  from  the  use  of  coal  to  natural  gas.  You  can  ask  people 
not  to  drive  cars  into  town,  and  so  on.  You  can  tell  all  the  apartment 
house  owners  to  stop  incinerating  trash  for  a  period  of  time.  But  how 
to  handle  these  problems  on  a  more  permanent  basis  is  really  a  ques- 
tion of  what  we  are  willing  to  pay.  This  is  not  a  dollar  payment  but 
a  payment  in  terms  of  convenience  and  capability  of  doing  things. 

I  am  not  sure  that  answers  your  question. 

Mr.  Daddario.  It  gets  at  it  except  that  it  does  appear  that  the 
mechanisms  presently  planned  in  the  automobile  area  work  fine  when 
installed.  However,  unless  they  are  maintained  you  soon  get  back 
to  the  level  where  that  vehicle  would  have  been  if  that  additional 
mechanism  had  not  been  put  on  the  car. 
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Dr.  Htbrard.  Technology  is  trying  to  find  ways  of  doing  this  so 
that  these  mechanisms  will  not  deteriorate  so  soon. 

One  of  the  devices  we  have  been  using  is  actually  developed  by  Du 
Pont.  It  has  been  operated  50,000  miles  by  the  Du  Pont  (Jo.  without 
serious  deterioration. 

The  other  question  is  really  a  regulatory  one.  An  alternative,  for 
example,  is  to  nave  a  car  inspected  every  month  or  every  2  weeka  This 
is  why  I  say  it  is  a  matter  of  tradeoff  with  what  you  are  willing  to 
pay.  If  you  are  willing  to  pay  for  it  in  terms  of  inconvenience  or  cost 
m  this  way  you  can  put  it  into  effect  very  promptly.  If  the  public  is 
not  willinff  to  go  through  the  bother  of  inspections  in  those  periods 
which  we  believe  to  be  critical  then  that  is  something  else. 

Mr.  Daddario.  Dr.  Middletcn,  what  does  your  experience  tell  you 
about  that  particular  problem? 

Dr.  Mjddleton.  The  motor  vehicles  that  are  sold  nationally  b^in- 
ning  in  the  fall  of  1967,  the  1968  models,  the  certificates  of  conformity 
awarded  to  the  automotive  industry  for  new  vehicles,  and  Dr.  ffibJ- 
bard  is  making  a  very  critical  distinction  there — authority  vested  in 
the  Department  of  Health,  Education,  and  Welfare  is  for  new  motor 
vehicles  and  engines — ^these  certificates  are  awarded  based  on  the  life- 
time of  the  vehicle  such  that  a  car,  authorized  as  being  in  conformity, 
is  manufactured,  based  on  the  samples  tested,  and  that  it  will  last 
within  the  limits  imposed. 

That  is  to  say  that  the  test  procedures,  the  durability  testing,  and 
the  amount  of  maintenance  required  are  such  that  there  is  every  assur- 
ance that  these  vehicles  will  be  in  compliance,  and  by  way  of  some  in- 
formation on  this,  perhaps,  we  can  give  you  some  facts. 

Let  me  say  that  in  the  testing  of  motor  vehicles — ^I  am  trying  to 
find  that  information. 

Mr.  Daddabio.  Why  not  give  us  your  guess  as  you  remember  it  at 
this  point? 

Dr.  LuDwiG,  The  surveillance  tests  that  have  been  cwiducted  over 
the  several  years  since  cars  with  devices,  which  have  been  required  in 
California  since  1966  and  1967,  would  indicate  that  they  are  exceeding 
slightly  the  275  parts  per  million  and  the  1%  percent  CO. 

Whether  this  is  285  and  1.55  or  something  like  this  I  cannot  recall 
exactly. 

Mr.DADDAKio.  You  mean  better  than  ? 

Dr.  MmDUBTTON.  No,  do  not  meet. 

Dr.  LtJDWio.  Do  not  meet  the  standards.  They  are  slightly  above 
the  standards  after  1  or  2  years  of  deterioration. 

It  is  difficult  to  extend  this  into  the  future  because  the  only  way 
you  can  get  car  owner  mileage  on  automobiles  is  to  wait  to  see  what 
happens  m  the  third  year. 

Air.  Daddakio.  It  would  be  difficult  for  the  owner  to  come  to  a  judg- 
ment as  to  whether  or  not  his  vehicle  is  meeting  the  standard  or  not. 

Dr.  MiDDUETON.  These  vehicles  are  actually  run  50,000  miles  for  du- 
rability tests.  Every  4,000  miles  they  are  measured. 

From  this  we  have  a  decay  factor  which  tells  us  whether  this  ^- 
tem  win  last  for  the  lifetime  of  the  veJhicle,  expected  to  be  100,000 
miles. 

This  is  the  data  that  I  think  will  be  of  interest  to  you. 
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From  the  present  certification  data  for  the  1968  models  we  have 
found  that  25  percent  of  the  1968  model  year  vehicles  to  be  sold  have 
be«a  certified  at  less  dian  180  parts  per  million — our  present  standard 
is  275  hydrocarbon — and  1  percent  CO.  Our  present  standard  is  1^ 
There  is  25  percent  capability,  so  there  is  technical  capability  of  being 
better  than  now. 

As  to  the  durability  and  how  well  these  cars  last  in  the  hands  of 
private  ownership  let  me  point  this  out — ^90  percent  of  these  same  cars, 
1968  models,  to  be  sold  have  been  certified  with  emission  levels  that 
are  225  parts  per  million  hydrocarbons,  50  parts  ^v  million  below  the 
standard,  and  I14  percent  CO.  So  that  these  cars  in  fact,  with  the  test 
procedures  prescribed,  do  meet  these  standards  for  the  lifetime  of 
the  car  with  the  kind  of  maintenance  that  the  motor  vehicle  producer 
normally  expects. 

That  is  to  sa^  that  there  is  not  the  need  with  the  1968  models— 
perhaps  Dr.  Hibbard  clarified  this — new  systems,  new  cars  with  the 
new  systems,  there  is  assurance  that  these  systems  will  last  the  life- 
time of  the  car  with  minimum  maintenance,  normal  maintenance. 

To  be  assured  that  this  is  the  case  the  Federal  Grovernmeaat  and  the 
Congress  has  authorized  us  to  develop  inspection  stations.  This  will 
be  done  in  conjunction  with  the  Department  of  Transportation  in  con- 
iunction  with  the  Highway  Safety  Act,  so  that  we  can  be  assured 
States  will  have  inspe^ion  systems  to  see  that  these  cars,  in  fact,  are 
maintained  adequately. 

In  addition  we  will  have  our  own  surveillance  techniques  in  several 
areas  to  see  if  in  passenger  car  use  these  are  maintained. 

The  difficulty  here  is  mat  even  though  this  is  real,  possible,  and  now 
is  in  effect,  an  average  car  lasts  10  years  and  goes  100,000  miles.  We 
speak  rather  bravely  about  how  well  we  are  controlling  motor  vehicle 
pollution.  We  are  controlling  one-tenth  a  year.  At  that  we  are  cur- 
tailing only  about  55  to  60  percent  of  tlie  total  emissions.  Therefore 
much  more  needs  to  be  done  than  now  is  being  done. 

One  then  is  tempted,  as  Dr.  Hibbard  suggests,  to  deal  with  the  used 
car  and  what  systems  are  in  vogue  thereTThis  may  be  a  much  more 
complicated  matter  because  it  means  taking  your  car,  mine,  which  is 
not  now  equipped 

Mr.  Daddario.  Mine  is  not  a  1968. 

Dr.  MiDDLETON.  And  going  somewhere  and  having  equipment  put 
on  which  is  many  hours  of  labor  and  special  equipm^^t. 

The  feasibility,  even  though  you  have  the  techmcal  skill,  for  putting 
these  on  used  cars  seems  remote. 

Mr.  Daddario.  The  impetus  you  have  given  to  the  need  in  this  direc- 
tion already  has  caused  devel<^meait  of  certain  mechanical  capabilities. 
Wouldn't  you  foresee  that  because  of  the  market  potential  here,  that 
you  will  and  can  stimulate  development  of  some  mechanisms  which 
ought  soon  to  be  available  in  the  consumer  market  for  used  cars  ? 

Dr.  MmDijETON.  Whether  this  can  be  developed  for  used  cars  in  the 
time  frame  we  would,  like  to  see  is  a  question. 

Certainly  innovaticm  typically  comes  from  outside  the  particular 
industiy.  We  have  many  people  who  have  ideas.  The  patentable  idea 
of  Du  Font,  which  Dr.  Hibbard  mentioned,  is  one  of  those.  Whether 
this  device  can  be  applied  to  all  populations  of  cars  because  of  the 
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nature  of  the  manifold  exhaust  system  and  the  specific  dimensions  of 
it  on  a  broad  scale  is  an  issue  to  be  settled. 

I  am  suggesting  that  the  applicabDity  of  our  known  effective  control 
system  to  used  care  seems  almost  impossible,  but  if  we  can  do  this  on 
a  lab  scale  and  check  it  out  on  existing  cars  then  there  may  be  further 
technical  improvements  to  allow  broad-scale  application. 

Dr.  HnBffiARD.  I  think  this  is  the  crux  of  the  problem.  For  exami)le, 
even  with  a  1968  car  the  first  50,000  miles  of  it  will  be  driven  with 
good  maintenance. 

Probably  the  second  50,000  miles  will  be  driven  with  significantly 
less  maintenance  because  it  becomes  substantially  a  different  kind 
of  car. 

Of  the  large  niunber  of  cars  that  are  now  on  the  highways,  a  signifi- 
cant number  are  in  the  second  category.  Really,  then,  the  major  inroad 
to  the  problem  goes  back  to  what  we  can  do — with  the  cars  that  are  on 
the  road.  I  see  no  alternative  tJian  the  one  I  mentioned  before.  You 
have  to  decide  what  you  are  willing  to  pay  for  it.  Will  you  force  these 
people  to  either  fix  up  their  cars  or  take  them  off  the  roads? 

Will  vou  insist  on  a  series  of  fairly  careful  inspections?  You  cannot 
tell  by  fookinff. 

For  example,  these  concentrations  of  various  exhaust  components 
are  not  something  you  can  determine  by  looking  at  the  exhaust  These 
are  more  subtle.  Therefore  a  car  can  be  on  the  road  having  no  apparent 
exhaust  effluent  and  yet  be  pouring  out  CO  without  any&)dy  knowing 
it.  This  is  what  I  meant. 

Mr.  Daddarto.  I  have  already  kept  all  of  you  far  beyond  the  time 
I  should  have. 

I  sm  going  to  pose  one  further  Question.  I  will  not  ask  you  to  answer 
it  here  but  I  will  ask  vou  to  provide  the  answer  for  the  record. 

The  1907  Air  Quality  Act  gives  the  Secretary  of  Health,  Education^ 
and  Welfare  authority  to  prescribe  standards  for  auto  emissions  which 
in  his  judgment  cause  pollution.  This  is  section  202(a).  But  in  the  case 
of  other  sources,  criteria  and  recommended  control  techniques  must  be 
published  before  standards  are  set. 

In  the  case  of  carbon  monoxide,  if  we  do  not  bvpass  the  criteria  set 
by  Federal  standards  and  assuming  the  Federal  Government  is  fol- 
lowing California's  lead,  what  is  the  basis  for  that  State's  choice  of 
carbon  monoxide  emission  limitations? 

Please  provide  the  answer. 

Dr.  Mtodleton.  Very  simply  provided. 

(Information  requested  is  as  follows:) 

BACKGROUND  INFORMATION  ON  PROCEDURES  USED  IN  DEVELOP- 
ING POLLUTION  CONTROL  STANDARDS  FOR  MOTOR  VEHICLES- 
CALIFORNIA 

The  State  of  California  established  its  initial  amMent  air  quaUty  and  motor 
vehicle  emission  standards  in  December  1959.  They  were  revised  in  October  1964. 
CaUfomia's  standards  were  based  on  evaluation  of  available  evidence  reflecting 
tiie  relationship  between  pollutants  and  their  adverse  efifects  on  health,  vegeta- 
tion, and  vlsibtllty.  This  was  required  by  State  statute.  Section  426^  of  the  Cali- 
fornia Health  and  Safety  Code  provides :  **The  standards  shall  be  so  developed 
as  to  reflect  th*  rrtationshlp  between  the  intensity  and  competition  of  air  pollu- 
tion and  the  hsaltlv  illness,  including  irritation  to  the  senses,  and  death  of 
hnman  beings,  as  wen  as  damage  to  vegetation  and  interference  with  visibility." 
This  language  refers  to  the  establishment  of  air  quality  standards.  Section  426.5, 
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which  refers  to  maximum  allowable  standards  of  emissions  of  exhaast  ccmtami- 
nants  from  motor  vehicles,  states  that  these  emission  standards  must  be  "com- 
patible with  the  preservation  of  the  public  health  including  the  prevention  of 
irritation  to  the  senses,  interference  with  visibility  and  damage  to  vegetaton." 
Provision  is  made  in  these  statutes  for  revision  of  the  standards.  A  copy  of  ••Cali- 
fornia Standards  tor  Ambient  Air  Quality  and  for  Motor  Vehicle  Emissions** 
is  enclosed  to  indicate  in  more  detail  the  factors  considered  in  establishing  the 
stapiards  and  the  juatiflcations  for  the  specific  values  efitt:abUshed. 

California's  motor  vehicle  standards  were  derived  from  the  State's  air  quality 
standards  and  data  concerning  motor  vehicle  emissions*.  The  emission  standards 
set  in  1059  were  calculated  from  the  following  elements  * : 

1.  Determination  of  the  total  emissions  from  all  sources  and  the  concentration 
emitted  by  the  vehicle,  and  extrapolation  of  the  data  to  a  reasonable  time  period 
in  the  future.  The  year  1970  was  selected. 

2.  Evaluation  of  current  levels  of  atmospheric  pollutants,  those  expected  in 
1970  and  levels  in  the  air  quality  standards  which  describe  the  relationship  of  air 
pollution  effects  and  concentrationa 

3.  Calculation  of  the  necessary  reduction  of  pollutant  emissions  to  maintain 
the  desired  air  quality.  This  procedure  indicated  that  motor  vehicle  hydrocarbons 
should  be  reduced  by  80  percent  and  carbon  monoxide  by  60  percent. 

In  October  1964,  the  State  of  California  revised  its  standards  for  emission  of 
hydrocarbons  and  carbon  monoxide  from  motor  vehicles  using  data  on  vehicular 
emissions  that  had  been  developed  since  1959  and  using  1980  as  the  target  year  in 
which  to  restore  smog-free  air.  These  new  standards  were  applicable,  generally, 
to  1970  model  year  vehicles  and  were  considerably  more  restrictive  than  the 
standards  originally  promulgated  in  1959."  Recent  estimates  of  the  California 
Department  of  Public  Health  indicate  that  even  more  restrictive  standards  will  be 
required  if  clean  air  is  to  be  maintained  in  the  years  1990  and  2000.* 

FEDERAL    GOVEENMENT 

The  Clean  Air  Act  Amendments  of  1965  directed  the  Secretary  of  Health,  Bdu- 
cation  and  Welfare  to  prescribe  standards  applicable  to  air  pollutant  emissions 
from  new  motor  vehicles  which,  in  his  judgment,  cause  or  contribute  to,  or  are 
likely  to  cause  or  contribute  to  air  pollution  which  endangers  the  health  or  wel- 
fare of  any  persons.  The  Secretary  was  directed  to  give  appropriate  consideratioii 
to  technological  feasibility  and  econooodc  costs  of  vehicle  emission  c<HitroL  In  the 
Clean  Air  Act  of  1963,  the  Secretary  was  directed  to  compile  and  publish  air 
quality  criteria  whenever  he  determines  that  there  is  a  particular  air  pollution 
agent  (or  combination  of  agents)  in  the  air  producing  effects  harmfid  to  the 
health  or  welfare  of  people. 

In  the  normal  course  of  carrying  out  responsibilities  specified  in  the  Clean  Air 
Act  and  the  origUial  Federal  air  pollution  control  law  of  1955,  the  Department 
had  been  conducting  a  variety  of  research  projects  to  determine  the  effects  of  air 
pollutants  on  health  and  welfare  and  had  been  supporting  the  work  of  others  in 
this  field  through  grants  and  contracts.  Consideration  of  the  results  of  this  work, 
along  with  the  results  of  work  done  by  many  investigators,  both  since  1965  and 
earlier  had,  by  1966,  made  it  possible  to  develop  reasonably  good  estimates  of 
levels  of  air  pollutants  which  would  be  necessary  to  prevent  harmful  effects  oa  the 
public  health  and  welfare.  This  information,  along  with  data  on  existing  pollution 
levels  in  a  substantial  number  of  communities  clearly  indicated  timt  pollution 
levels  associated  with  pollutants  emitted  by  motor  vehicles  were  in  excess  of 
desirable  levels  in  many  communities.  All  estimates  of  future  pollution  levels 
indicated  that  the  situation  would  worsen  rapidly  because  of  the  growth  of  urban 
communities  and  increased  usage  of  vehicles,  unless  action  was  taken  to  control 
pollutant  emissions  from  vehicles.  On  the  basis  of  all  this  information,  and  in  con- 
sideration of  then  available  means  for  reducing  emissions  from  vehicles,  and  their 


1  Technical  Report  of  California  Standards  for  Ambient  Air  QnaUty  and  Motor  Vebidt 
Exhaust ;  California  Dept.  of  PubUc  Health,  Berkeley,  Calif.,  1960. 

>  Maga.  John  A.  *'Prepared  Dlscnssion :  The  Rationale  of  Motor  Vehicle  PoUntion  Con- 
trior*  In  Proceedings,  National  Conference  on  Air  Pollution,  Dec.  10-11,  1962.  08DH8W, 
PHS,  U80P0, 1963  (pp.  68-70). 

*  State  of  California.  Dept  of  PubUc  Health,  Bureau  of  Air  SaniUtleiv  ''Cleaa  Air 
Quarterly^  11.  Mardi  1967. 

*  Calif.  State  Dept.  of  Public  Health  '*Progress  Report — Possible  Pntnre  Motor  Tehlde 
Emission  Standards"  presented  to  the  California  Motor  Vehicle  PoUotion  Control  Board, 
May  10,  1967. 
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<!O0t8,  Standards  were  promulgated  in  March  of  1966  for  control  of  pollutants  from 
certain  motor  vehicles,  beginning  with  the  1968  model  year. 

Since  1966,  the  Department  has  continued  and  accelerated  its  work  on  deter- 
mination of  the  adverse  effects  of  air  pollutants  on  health  and  welfare,  means  for 
control  of  pollutants  from  motor  vehicles,  measurement  of  pollution  levels  in  a 
variety  of  communities,  estimation  of  probably  future  pollution  levels,  and  devel- 
opment of  air  quality  criteria.  Such  criteria  are  being  prepared  for  carbon  monox- 
ide, hydrocarbons,  and  nitrogen  oxides.  By  the  later  part  of  1967,  sufficient  knowl- 
edge had  been  acquired  to  provide  a  reasonable  basis  for  selection  of  air  quality 
goals  for  c(Hnmunity  atmospheres  and  to  relate  these  to  presently  existing  and 
probcU^le  future  pollution  levels.  The  air  quality  goals  used  were  generally  con- 
sistent with  those  recommended  by  the  Advisory  Panel  on  Electrically  Powered 
Yehidee  to  the  Commerce  Technical  Advisory  Board  of  the  U.S.  Department  of 
Commerce  in  a  report  supported  by  nine  Federal  agencies '  *.  On  the  basis  of  all 
available  information,  it  was  determined  that  the  motor  vehicle  emission  stand- 
ards promulgated  in  1966  would  not  provide  the  degree  of  emission  reduction 
needed  to  ensure  air  quality  in  keeping  with  the  selected  air  quality  goals.  There- 
fore, after  consideration  of  technological  feasibility  and  economic  costs,  revised 
vehicle  emission  standards  were  proposed  by  the  Secretary  of  HEW  in  the  Fed- 
eral Reciter  on  January  4, 1968.  When  adopted  and  implemented,  these  standards 
win  provide  for  important  reductions  in  emissions  and  pollutant  lev^s  in  the 
ambient  air.  However,  in  view  of  the  continuing  growth  of  urban  centers  and 
vdlide  usage,  it  is  expected  that  even  more  restrictive  standards  will  be  needed 
in  the  future.  Further  devdopments  in  emission  control  technology  will  be  needed. 

CAUTOBHIA    8TA2n)ABD8    9(tt    AlfBlBNT    AlB    QtTALITT    AND    FOB    MOTOB    VBHIOLB 

Emissioks 

a  oomfila3ion  of  8tandabd8  set  bt  the  oalxfobioa  state  depabtmbnt  of 
publio   health   bet  week    deoembeb   1960   and  octobeb   1965 
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sections  of  the  health  and  safety  code  relating  to  the  enactment  of 
standards  fob  ambient  air  quality  and  fob  motor  vehicijs  emissions 

i  4t6J    Stamdards  for  quality  of  air 

The  State  Department  of  Public  Health  shall,  before  February  1,  1960,  develop 
and  publish  standards  for  the  quality  of  the  air  of  this  State.  The  standards  shall 
be  so  developed  as  to  reflect  the  relationship  between  the  intensity  and  composi- 
tion of  air  pollution  and  the  health,  illness,  including  irritation  to  tlie  senses,  and 
death  of  human  beings,  as  well  as  damage  to  vegetation  and  Interference  with 
visibiUty. 

The  standards  shall  be  developed  after  the  department  has  held  pnlblic  hearings 
and  afforded  an  opportunity  for  all  Interested  persons  to  appear  and  file  state- 
ments or  be  heard.  The  department  shall  publish  such  notice  of  the  hearings  as 
H  determines  to  be  reasonably  necessary. 


•  U.S.  Dept.  of  Commerce  "The  Automobile  and  Alp  Pollatioii — A  Prosram  for  Progress. 
Part  L"  Report  of  the  Panel  on  Electrically  Powered  Vehicles,  R.  8.  Morse,  Chairman. 
Oct.  1967.  (USQPO). 

•  U.S.  Dept.  of  Commerce  "The  Antomobile  and  Air  Pollution — A  Program  for  Progress, 
Part  II.**  Report  of  the  Panel  on  Blectrically  Powered  Vehicles,  R.S.  Morse,  Chairman. 
Dec.  1967.  <U80P0). 
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The  deimrtment,  after  notice  and  hearing,  may  rerise  the  standards,  and  shall 
publish  the  revised  standards,  from  time  to  time.  (Added  Stats.  1968,  c  88S,  a 
2885,  §  1,  effeetlve  June  8, 1959.) 

i  4^6,5    Maximum  allotoable  standards  of  emiaaians  of  exhaust  contaminants 
from  motor  vehicles;  determination;  public  hearings;  notice;  revision 

It  shall  be  the  duty  of  the  State  Director  of  Public  Health  to  determine  l]ty 
February  1,  1960,  the  maximnm  allowable  standards  of  emissions  of  exhaust 
contaminants  from  motor  vehicles  which  are  compatible  with  the  preservation 
of  the  public  health  including  the  prevention  of  irritation  to  the  senses,  inter- 
fer^ice  with  visibility  and  damage  to  vegetation. 

The  standards  shall  be  developed  after  the  department  has  held  public  hear- 
ings and  afforded  an  opportunity  for  all  interested  persons  to  appear  and  file 
statements  or  be  heard.  The  department  shall  publish  such  notice  of  the  hearings 
as  it  determines  to  be  reasonably  necessary. 

The  department  after  notice  and  hearing  may  revise  the  standards,  and  shall 
publisih  the  revised  standards,  from  time  to  tim&  In  revising  the  standards  the 
department  shall,  after  February  1,  1960,  take  into  account  aU  emissions  from 
motor  vehicles  rather  than  exhaust  emissions  only. 

Whenever  the  department  revises  the  standards  it  shall  submit  a  copy  of  such 
revised  standard]^  to  the  Legislature  if  the  Legislature  is  in  session^  or  to  the 
Senate  Fact  Finding  Committee  on  Transportation  and  Public  Utilities  and  the 
Assembly  Interim  Committee  on  Transportation  and  Commerce  if  the  Legislature 
is  not  in  session,  and  such  revised  standards  shall  not  become  effective  until  the 
31st  day  after  such  submission.  (Added  Stats.  1959,  c.  200,  2091,  i  1,  as  amended; 
SUtB.  1960, 1st  Ex.  Sess.,  c.  86,  p.  380,  i  I ;  Stats.  196S,  o.  2081,  p.  -^*  i  1  mgeiioy, 
eff.  July  23, 1966.) 

Ambient  Aib  Standards 

In  establishing  the  air  quality  standards  which  follow,  the  State  Departm^it 
of  Public  Health  aimed  at  providing  a  sound  basis  for  efforts  to  control  or  abate 
sources  of  atmospheric  pollution.  With  the  great  variety  and  wide  distribution 
of  emission  sources,  air  pollution  control  may  indeed  be  costly,  and  minimum 
levels  of  some  pollutants  are  inevitable.  It  was  impoitant,  tlierefore«  to  estimate 
at  what  level  certain  specified  effects  begin  to  occur  for  the  various  ];K>lIutant& 
These  estimates  are  the  basis  for  the  standards. 

It  was  agreed  from  the  outset  that  any  standards  set  must  be  based  on  sound 
data  and  concurred  in  by  scientists  in  the  air  pollution  aad  related  fields.  The 
standards  relating  to  human  health  and  well-being  were  based  on  the  groups  of 
persons  in  the  population  who  are  most  sensitive  to  air  pc^utlon  effects  pro- 
vided such  groups  be  definable  in  terms  of  age  and  medical  status. 

The  following  possible  effects  of  community  air  pollution  on  sensitive  groups 
of  people  were  recognized : 

1.  Acute  sickness  or  death. 

2.  Insidious  or  chronic  disease. 

.3.  Alteration  of  important  physiological  function.* 

4.  Untoward  symptoms.* 

5.  Discomfort  from  air  pollution  suflScient  to  lead  individuals  to  change  resi- 
dence or  place  of  employment 

The  following  effects  of  community  air  pollution  upon  sensitive  types  of  crops 
were  also  recognized : 

1.  Acute  damage  leading  to  immarketability. 

2.  Insidious  or  chronic  effects,  leading  to  impaired  yield. 

3.  Alteration  of  fundamental  biochemical  processes  without  overt  damage. 
The  effects  of  air  pollutants  vary  both  in  kind  and  in  severity.  The  serioasness 

of  the  effect  determines  the  urgency  of  controL  A  graded  set  of  standards  was 
established  which  recognized  this  relationship.  Three  levels  of  air  pollutants  were 
defined  as  follows : 

I.  "Adverse"  Level  The  first  effects  of  air  pollutants  are  those  likely  to  lead 
to  untoward  symptoms  or  discomfort.  Though  not  known  to  be  associated  with 
the  development  of  disease,  even  in  sensitive  groups,  such  effects  are  capable  of 


^  By  important  physiological  function  is  meant  function  such  as  yentilatton  of  the  Inne 
transport  of  oxygen  by  hemoglobin,  or  dark  adaptation  (the  ability  to  adiast  eye  meehanlsma 
for  vision  In  partial  darkness). 

'By  untoward  symptoms  is  meant  symptoms  which  In  the  absence  of  an  obvious 
cause,  such  as  air  pollution,  might  lead  a  person  to  seek  medical  attention  and  relief 
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disturbing  the  population  stability  or  resideutlal  or  work  communities.  The  "ad- 
rerRe"  level  is  one  at  which  eye  irritation  occurs.  Also  in  this  category  are  levels 
of  poUtttants  that  lead  to  costly  and  undesirable  effects  other  than  those  on 
humans.  These  include  damage  to  vegetation,  reduction  in  visibility,  or  property 
damage  of  sufficient  magnitude  to  constitute  a  significant  economic  or  social 
burden. 

II.  ''Serious"  LeveL  Levels  of  pollutants,  or  possible  combination  of  pollutants, 
likely  to  lead  to  insidious  or  chronic  disease  or  to  significant  alteration  of  im- 
portant physiological  function  in  a  sensitive  group,  define  tiie  "serious"  level. 
Such  an  impairment  of  function  implies  a  health  risk  for  pers<His  constituting 
such  a  sensitive  group,  but  not  necessarily  for  persons  in  good  health. 

III.  "Emergency"  LeveL  Levels  of  pollutants,  or  combination  of  pollutants,  and 
meteorological  factors  likely  to  lead  to  acute  sickness  or  death  for  a  sensitive 
group  of  people,  define  the  "emergency"  lev^ 

"The  net  effect  of  air  pollutants  depends  on  a  number  of  modifying  factors.  It 
cannot  be  predicated  reliably  from  the  mere  specification  of  a  concentration  of 
a  pollutant  at  one  place  at  one  time.  It  is  known  that  particle  sise  may  modify 
the  toxicity  of  inhaled  toxic  substances ;  moreover,  the  mere  presence  of  particles, 
whether  or  not  in  themselves  toxic,  may  strongly  intensify  the  irritant  action  of 
gases  sadi  as  sulfur  dioxide.  In  some  cases^  present  knowledge  was  sufBcient  to 
take  scmie  of  these  factors  Into  account  In  setting  standards.  In  others^  mote  in- 
formation will  be  required  before  standards  can  be  sot 

It  was  necessary  in  some  instances  to  use  indirect  indicators  in  order  to 
specify  pollutant  levels.  For  example,  reliable  analytical  methods  have  been 
widely  used  to  measure  levels  of  "oxidant"  Data  from  such  measurements 
provide  ii^eful  correlations  with  eye  irritation,  visibility  and  crop  damage,  de- 
i^ite  the  fact  that  "oxidant"  does  not  directly  measure  the  specific  substances 
that  iwoduce  these  effecta  Until  the  specific  substances  have  been  identifled 
and  adequate  procedures  for  their  measurement  developed,  ''oxidant  index" 
win  be  used  to  define  these  effects  at  the  advese  leveL  In  the  future  it  may  be 
practical  to  utilize  a  bi<^ogical  indicator  of  air  polluti<ni. 

Standards  set  for  single  poHutants  alone  are  not  necessarily  applicable  to 
combinations  of  pollutants,  nor  to  physiological  effects  under  unusual  weather 
conditions,  or  to  pollutants  oecurring  in  aerosol  form  or  when  in  combination 
with  aerosols.  These  factors  may  complicate  the  effects  of  single  pollutants. 
In  addition  several  pollutants  may  have  similar  effects.  For  these  reasons  no 
single  level  of  a  given  polluitant  ordinarily  without  efl^ect  at  that  level  should 
be  interpreted  as  a  guarantee  that  levels  below  that  point  are  safe  or  free 
from  effect 

The  standards  of  air  quality  are  not  intended  to  provide  a  sharp  dividing 
line  between  air  of  satisfactory  quality  and  air  of  unsatisfactory  quality.  The 
numbers  represent  the  approximate  levels  at  which  certain  definite  effects 
begin  to  occur.  It  follows  that  pollution  levels  below  those  shown  in  the  stand- 
ards should  not  ordinarily  produce  the  stipulated  effects  defined  at  each  level. 

In  addition  to  the  above  matters,  the  following  technical  factors  w^re  also 
considered  in  setting  standards:  (1)  methods  of  measurement  of  the  pollutant, 

(2)  criteria  for  selection  of  the  most  susceptible  group  in  the  community,  and 

(3)  time  of  exposure  to  the  pollutant 

Two  time-periods  were  considered:  a  time-weighted  hourly  average  and  an 
average  for  an  eight-hour  period.  Concentrations  and  time  periods  given  in  the 
table  refer  only  to  levels  for  which  data  are  felt  to  be  reliable  and  suitable 
for  application  without  excessive  assumiytions.  The  footnotes  to  the  table  indi- 
cate the  substances  which  need  additional  data  before  they  can  be  entered 
in  the  table  of  standards. 

The  entry,  "Not  Applicable",  indicates  that  under  conditions  of  community 
air  pollution  it  is  extremely  unlikely  that  the  defined  effects  occur. 

It  is  the  intent  of  the  Department  to  adopt  standards  for  additional  sub^ 
stances  in  the  future. 

The  values  entered  here  are  determined  on  a  substantially  different  basis 
than  the  industrial  exposure  standards.  These  values  are,  therefore,  not  appro- 
priate for  application  in  industrial  hygiene. 

The  bases  upon  which  standards  are  set  are  indicated  by  items  enclosed 
with  parentheses. 

The  Department  will  interpret  these  standards  to  those  agencies  responpible 
for  air  pollution  control.  In  interpreting  these  standards,  the  sites  and  condi- 
tions of  air  sampling  should  be  so  chosen  as  to  realistically  represent  the 
exposures  of  persons  and  property  which  might  be  affected.  t 
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TABLE  OF  STANDARDS  FOR  AMBIENT  AIR  QUAUTY 


Pollutint 


AdvtrsalawU 


Serious  Iflveis 


EmerBenqr  level 


Photocheffllceipelhitants 
(hydrocarbons,  ozone, 
oxidant  and  photo- 
■     •   '        06). 


Nitrogea  dioxide.. 
Cartwn  monoxide. 
Sulfur  dioxide.... 


Oxidant  index,  0.15  p.p.m.  for  1 
hour  by  the  potassium  iodide 
method  (eye  irritation,  damage 
to  vecelation,  and  visibility  re- 
ductioii). 

025  p.p.m.  for  1  hour  (coloration 
of  the  atmosphere  during  day- 
light hours). 

Not  applicable 


(*•).. 


<«•). 


Hydrogen  suHfde.. 

Sulfuric  add 

Ethylene 

liydrogBO  fluoride. 

LMd.rr. 

PifticniMe  matter. 

Carcinogens 


1  p.p.m.  for  1  hour  or  0.3  p.p.m. 
for  8  hours  (damage  to  vegeta- 
tion). 

0.1  (Kp.m.  for  1  hour  (sensory  irrf- 

0.5  p.p.m.  for  1  hoiir  or  0.1  p.p.m. 
for  8  hours  (damage  to  vegeta- 

Notappncable-"ri""II"I-mil 

Sufficient  to  reduce  visibility  to  lesi 

than  3  mHes  when  leiath/e  h»> 

raidity  is  less  than  70  percent 

Not  applicable 


3  p.p.m.  for  1  hour  (bronchooon-   O- 
strfction). 

30p.p.ro.for8houn;eria0m».m.  C^ 

for  1  hour  (Intenerenoe  with 

oxygen  transport  by  blood). 
5  p.p.m.  for  1  hour  (bronchooon-   10  p.pjn.  fer  I  boar 

striction.  (severe  distress  to 

human  subJectsX 
(0 09. 

Wapplfcableril"""-"""."." «  Not  1 

Mappl"icaSFe."r"I"r!II""3II  Noti 
(») Do. 


■  L^el  at  which  there  wil(  ba  stnsory  arttartpn,  damsgA  to  vegetation,  reductien  in  visibility,  or  similar  effects; 

3  Levet  at  which  there  will  bt  alteratjan  ot  bodily  function  or  whicli  is  likely  to  lead"  to  chronic  disease. 

I  L»vel  it  which  il  i%  likely  Ihsl  icule  sickness  at  death  in  ^ns^^ltive  Eroup$  of  p«r$onl  will  OOCUr. 

'  HydrDcdrt>on^  MfB  a  group  of  substances  moit  of  which,  normalJy,  ire  loiic  only  it  concentrations  In  Hit  order  of 
sever ai  hondred  parts  per  mrllion.  However,  s  number  Of  hvdr[>c^r5cin3  c^n  r^ia  pnolochomlcaliy  at  very  low  ooioeo- 
trstions  to  produce  irril sting  and  toil c  substances.  Beeause  or  the  large  nu rubor  of  hydrocarbons  involved,  flie  complexity 
of  the  pttotochf  rriicai  feaction^,  and  (he  retctivity  of  Other  coaipound$  tuch  as  fi[tf{is«n  dioxide  and  ocone,  it  is  not  yet 
pot^ftila  to  »tab[i!;h  sertays  srrd  timeigency  Jivils  br  hydrKarbons.  Frdm  the  publk  naiHh  standpoint  the  coiKOfltratiDa 
of  thc^e  hydrocarbons  w^ich  regret  pholochemiC4lly  should  b«  maintained  a1  or  below  tha  Isvei  associated  witli  the  oxidant 
iti^^r  deftned  in  ttt$  Adverse  standard. 

( done.  »!  I  p.p  m.  tor  H  hours  daily  toi  dbout  a  yetr,  tiaj  prorfuced  brorKtiiclili^  j)nd  litirositls  in  rodents.  Extrapolation 
of  thesfi  data  to  nan  is  dilf^cuit  Functional  irnpairmenj  data  ti^ve  been  reponod;  ai  1 15  p.pjn.  some  effect  is  observed 
on  re^idjosl  volurne  and  diffusing  capacity.  Tbe  variability  of  the  ti^^^t^  vm  not  reported.  Additional  dati  would  be  needed 
befQrfl  I  standard  is  ^i. 

*  A  va^ue  of  2  0  p.p m.  of  man  tor  1  hour  fliay  produce  ^rious  mierfsr^nce  with  function  healthy  persons  and  the 
assumptloo  is  made  that  this  mighi  uuse  acule  itlntss  in  sensitive  persons. 

'  Kltroeen  diOKide,  at  coiKsntrations  ^bove  2.5i  P.p.Fn.,  eauiss  acule  damage  to  sensitive  plants.  1  pip.m.  for  8  hours 
wilt  produce  significant  growth  rediiciion,  expressed  as  fresh  and  dry  weight,  with  na  visible  lesions  of  damage.  High 
levels  (150  10  220  p  p  m  )  in  st>ort  exposures  pmduce  fibrotic  cii«n];ej  in  the  lungs  ot  man  that  may  end  fatally. 


■  GWen  curtail  assumptions  cooceming  ventilatory  rates,  acute  sickne:^  mighit  rer^uit  from  a  carbon  moooxide  level  ef 

■    "    1  of  ID  pen     ■ 

,, ...  'bun  rrorroj       .     _, 

faure^s,  community  Sir  poll u tic? n  standards  should  be  b^^r^d  on  Tinrne  fraction  of  thi&  limit 


rcentofthebody'sbemoflobin.  Ina  . 
of  exposures  from  other 


24&  pArt^  per  million  foi  1  houi  in  sensitive  groups  b^cau^e  ol  inacti^atjon 

event  it  is  Cle*r  that  when  a  poptthtinn  enPOS-ure  limit  han  hoen  set  tor  cartoon  rrorroxide^  because 

ure^s,  community  Sir  poll u tic? n  standards  should  be  b^^r^d  on  Tinrne  fraction  of  this  limit 

■  Hydrogen  $ulfiue  ts  not  known  to  produce  clonic  di^^ea^e  10  hurnar^s  but  there  may  be  durable  a 

e^tposure^.  I^he  disagreeable  odor  mny  intertere  with  appetite  in  sensiljy«  groups  ot  persons  at  about  Sjparts  per  r 

At  high  ooTKef)tF3t^'!iL>;  loss  of  the  son^e  of  seuell  occurs  This  has  been  reported  at  IQO  parts  per  million  for  exposures 
|«stin|  2  to  15  minatfs,  Coiiiunctlvitts  and  inild  re&prrttnry  tfflct  irritation  have  beeti  reported  at  levels  ef  50  to  100  parts 
per  m*ll«ri  tor  i  hour , 

■1  Aciute  sickness  and  death  with  n«urotO]^icity  may  occur  at  concentrations  of  several  hundred  parts  per  million.  It  is 
very  unjit^eW  these  levels  will  occur  in  cammun^ty  air  pollution 

u  A  siiJIuric  acid  mist  level  Of  1  mg  M '  with  in  average  particle  si;e  ol  I  |i  will  produce  a  respiratory  response  in  man.  It 
is  Aot  po»iM«  to  genersiLZe  trom  Ihii  for  all  air  pollution  conditic^ns,  because  under  rtatural  conditions,  particle  size  will 
vary  Only  witti  targe  droplets  would  sensory  irrit^j^n  be  prodoE;ed  wrttiout  other  physiological  effects. 

1)  A  level  ot  ^  mgilA^  of  ^uttunc  ati<S  mist  lor  a  f«w  nilnutes  produce?  cough m^  and  irritation  in  normal  individuals. 
Presumably,  it  could  £aus«  acute  illne<;3  in  sen^Mive  groups  ot  per^r^rrs  in  ?  period  of  1  hour. 

1^  Hydrogen  fluoride  and  ott>er  3irbcifne  ftuonies  settle  upon  and  some  ma  ab^t^ibed  into  vegetation.  'When  foragt 
eroi^  cnntainjng  ]0  to  &Q  p.p.m  of  flvorrde  meA^uEed  o^i  a  dry-weight  bai^is  are  regularly  consumed  over  a  long  period 
ttteteetti  andbonesof  cattle  may  show  changes,  dependir^gupoM^ge,  nMlntion'ait)itli>r3,  and  the  form  of  fluoride  ingested. 
Such  changes  may  or  may  not  have  anv  etor»omic  eflect  Fluorides  at  ihe^e  lev&^s  do  rwt  necessarily  cause  injury  to  ttit 
iorsge  plants  th«m»lves  Nfiwev«r.  injury  may  he  produced  in  certain  species  of  vegetation  upon  long-term  exposure 
to  tow  levels  of  atmosphfsric  fluorides. 

1*  Iho  irritating  prooerttes  ot  hydrogen  fluoride  in  experimental  humen  expoiiUre  hjtvf  been  manifested  by  desquamation 
otthe  skin,  at  concentrations  0 1  2  to  5  p  pm,  Mutous  mem  bran  &kfitation  also  occun  ii^im  hydrogen  fluorides  but  quantita- 
tive data  are  noi  ade^iuate  to  5upp?rt  a  stAttdard 

u  II  is  clear  that  tead  levels  ihould  be  ;.«!  oi^  the  basi^  ot  average  values  tor  long  periods.  While  data  are  abundant 
concermrg  human  r«ponw  toS-hour  a-day.  5  daya-weetienpoiur^s,  d&ta  n  re  ii^utfrcfnt  for  the  effects  of  the  continuous 
Mpovire  inherent  in  community  air  poitut^on  While  lotioratorti  studies  w^ll  be  nuTiued  with  viwr,  it  becomes  very  important 
thflt  loc^i  agencies  coriect  dais  on  existing  learj  jevets  Since  lead  e?(p04ures  are  fr^m  rnultiple  souraes,  community  air 
pollution  sUiHsTih  jhouH  be  haKjd  on  a  portit?n  pi  the  total  limit  hr  popuijfian  exposure. 

M  Care if«iff»ni'  Include  a  few  organic  compounds  such  ii  »me  polycyclic  hydrocartoi^s  and  some  metals  such  as  arsenic 
pnd  Chromium  Stu<Ji«  on  effects  of  such  subitflncei  arr  currenHy  undirrwfty,  hul  there  are  not  sufficient  data  at  present 
to  s«t  sUndaffti  In  the  meantime,  it  ii  rtccfn mended  that  codcei^tiations  el  carciMrgens  in  air  should  be  kept  as  low  as 
possible. 
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Motor  Ykhiclb  Emission  Standards 

Motor  vehicles  are  a  major  source  of  air  poUmtion  In  the  large  metropolitan 
r^ons  of  Oallfomia.  Their  exhaust  contains  large  quantities  of  hydrocarbons, 
oxides  of  nitrogen  and  carbon  monoxide.  Hydrocarbons  are  also  emitted  from  the 
crankcase,  fuel  tank  and  carburetor.  Controlling  the  emissions  of  these  eontam- 
inantB  from  motor  vehicles  is  an  essential  step  in  the  control  of  photochemical 
smog. 

Becognizing  that  control  of  motor  vehicle  emissions  is  a  vital  part  in  a  total 
program  to  improve  air  quality  in  California,  the  State  Department  of  Public 
Health  established  a  set  of  standards  for  the  various  motor  vehicle  emissions. 
These  standards  provide  a  technical  basis  for  control  programs.  The  standards 
define  acceptable  Umlts  for  emissions  from  an  **average"  vehicle. 

Essentially,  the  Department  based  the  standards  on  conditions  in  Los  Angeles. 
Since  air  pc^ution  in  Los  Angeles  is  known  to  be  the  most  severe  in  the  state, 
measures  that  would  provide  satisfactory  air  quality  there  would  be  adequate  for 
other  regions  in  the  state. 

Hydrocarbons  and  oxides  of  nitrogen  are  directly  involved  in  the  photochemical 
reactions  in  the  atmosphere  that  result  in  smog.  Nitrogen  dioxide  can  also  be 
injurious  to  health,  cause  vegetation  damage,  and  impart  an  undesirable  color 
to  the  atmoephere. 

Carbon  numoxide  does  not  participate  in  the  smog  reaction,  but  it  is  a  toxic 
substance.  At  sufBciently  high  concentrations,  it  can  cause  sickness.  Since  more 
than  95  percent  of  the  cartXHi  monoxide  in  the  atmosphere  of  Los  Angeles  is  of 
vehicular  origin,  control  of  its  emission  from  motor  vehicles  should  ^ectively 
reduce  the  atmoei>heric  concentration  of  this  contaminant 

The  suM^e  standard  was  established  to  provide  a  guide-line  for  controlling 
the  local  nuisance  effect  of  vehicle  smoke. 

DnriNrnoN  of  Terms 

Exhaust  Emissions. — Exhaust  emissions  are  defined  as  substances  emitted  to 
the  atmosphere  from  any  opening  downstream  from  the  exhaust  manifcdd  of  a 
motor  vehicle  engine. 

Crankcase  Emissions, — Crankcase  emissions  are  defined  as  substances  emitted 
directly  to  the  atmosphere  from  any  opening  leading  to  the  crankcase  of  a  motor 
vehicle  engine.  Crankcase  gases  which  are  conducted  to  the  engine  intake  or 
exhaust  systems  are  not  induded  in  the  definition  of  crankcase  emissions,  but 
are  defined  as  exhau£rt;  emissiona 

Carhureior  Emissions. — Carburetor  Operating  Losses:  Carburetor  operating 
losses  are  defined  as  the  vaporized  fuel  emitted  from  the  carburetor  of  a  motor 
vehicle  ^iglne  to  the  atmosphere  while  the  engine  is  operating. 

Carburetor  Hot  Soak  Losses:  Carburetor  hot  soak  losses  are  defined  as  the 
vaporized  fuel  emitted  from  the  carburetor  of  a  motor  vehicle  engine  to  the 
atmosphere  during  the  hot  soak  period,  l.e.,  the  period  which  begins  immediately 
after  the  engine  is  turned  off. 

Fuel  Tank  Emissions. — Fuel  tank  emissions  are  defined  as  the  vaporized  fuel 
which  escapes  to  the  atmosphere  from  the  fuel  tank  of  a  motor  vehicle,  except 
during  tank  filling. 

ExHAt7ST  Emissions 

The  standards  of  emissions  of  motor  vehicle  exhaust  contaminants  are : 
Hydrocarbons — ^275  parts  per  million  by  volume  trn  hexane   (0.165  mole 

percent  carbon  atoms). 
Carbon  Monoxide — 1.5  percent  by  volume. 

Oxides  of  Nitrogen — 360  v^rts  per  million  by  volume  as  nitrogen  dioxide. 
However,  effective  January  1,  1970,  the  standards  of  mnissi<ms  of  motor 
vehicle  exhaust  will  be : 
Hydrocarbons — 180  parts  per  million  by  volmne  as  hexane. 
Carbon  Monoxide — 1.0  percent  by  volume. 

Oxides  of  Nitrogen — 350  parts  per  million  by  volume  as  nitrogen  dioxide. 
E)xhaust  gas  concentration  shall  be  adjusted  to  a  dry  exhaust  volume  con- 
taining 15  percent  by  volume  of  carbon  dioxide  plus  carbon  monoxide.  How- 
ever, effective  January  1,  1970,  the  exhaust  gas  concentration  shall  be  adjusted 
by  the  ratio  of  15/E%(%CO)-f%CO,-fl0(%  Hydrocarbon)]. 
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Hydrocarbons  are  defined  as  the  organic  constituents  of  vehicle  exhaust  as 
measured  by  a  hexane-sensitized  nondlspersive,  infrared  analyzer  or  by  an 
equivalent  method.^ 

Carbon  monoxide  shall  be  measured  by  a  nondispersive  infrared  analyzer  or  bj 
an  equivalent  method. 

Oxides  of  nitrogen  shall  be  measured  by  the  phenoldisulf  onic  acid  method  or  by 
an  equivalent  method. 

The  standards  refer  to  a  composite  sample  representing  the  diiving  cycle 
described  as  follows : 

TABLE  It 


Condition 

Rate  of  speed  change 

miles  per  hour  per 

second 

Percent  of  total 

Petcent  of  tMal 
sample  tfoluroe 

Idle 

15.0 

.7 
2S.0 

ia2 

11.8 

ia3 

4.2 

Cruise  (milos  per  liour): 

20 .  -.* .- 

6.0 

30 - 

n 

40 

50 

Acceleration  (miles  per  hour): 

0  to  60 

3.0 

5.9 

0  to  25 

2.2 

18.5 

15  to  30 

1.2 

^S 

Oeceleration  (miles  per  kour): 

50to  20.., 

1.2 

S3 

30  tb  15 

1.4 

30to0 

2.5 

2.9 

Total 

100.0 

100.0 

1  If  other  test  cycles  are  used,  they  must  repreeent  urbee  drivfaii  and  the  emissions  must  be  relatable  to  the  composite 
sample  from  the  driving  modes  described  In  table  I. 

Cbankoasb  Emissions 

The  standard  for  motor  vehicle  crankcase  emissions  is:  Hydrocarbons— 4).l 
percent  by  weight  of  the  supplied  fuel.  The  standard  refers  to  a  composite 
sample  representing  the  modes  of  engine  operation  described  as  follows : 

PercmUof 
Mode  of  operation  totml  tiwte 

Idle 19 

30  mph — 16  inch  mercury  manifold  vacuum 37 

30  mph — 10  inch  mercury  manifold  vacuum U 

30  mph — 2  inch  mercury  manifold  vacuum 8 

Deceleration 25 

Fuel  Tank  Emissions 

The  standard  for  fuel  tank  emissions  is:  Hydrocarbons — 6  grams  per  day.' 

Cabbubetor  Hot  Soak  Emissions 

The  standard  for  carbuertor  hot  soak  emissions  is :  Hydrocarbons — 2  grams  per 
soak.' 


A  Some  hydrocarbons,  for  example  methane,  ethane,  propane,  n-butane  and  acetylene,  are 
not  considered  sufficiently  reactive  to  produce  photochemical  smog  effects.  The  Department 
l8  working  on  methods  which  measure  the  reactive  organic  compounds  in  exhaust  and  will 
restate  the  hydrocarbon  standard  in  terms  of  reactiVe  hydrocarbons  when  methods  and 
data  satisfactory  to  the  Department  are  developed. 

'  The  standard  refers  to  emlHsions  In  a  24-nour  day  when  the  minimum  temperature  is 
60*F.  and  the  maximum  is  90*F..  and  when  the  fuel  tank  is  between  one-fourth  and  one-half 
full,  averaging  three-eighths  fuU.  The  standard  was  developed  from  data  obtained  when 
fuels  averaging  a  Reld  Vapor  Pressure  of  approximately  0  were  need,  and  when  hydro- 
carbon emissions  were  collected  in  condensing  traps  at  dry  ice  temperature.  Bquivalent 
methods  and  other  conditions  may  be  used  if  approved  by  the  Department  of  Public  Health. 

*  The  standard  refers  to  emlesions  from  the  carburetor  of  an  automotive  engine  operated 
to  an  equiUbrlum  coolant  temperature  of  180*  F.  minimum  and  when  the  ambient  air 
temperature  is  from  85  to  95*  F.  minimum.  The  soak  duration  is  one  hour.  The  standard 
was  developed  from  data  obtained  when  fuels  averaging  a  Beid  Vapor  Pressure  of  approxi- 
mately 9  were  used  in  the  test  vehicles,  and  when  hydrocarbon  emissions  were  coUeetod  in 
condenfUng  traps  at  dry  ice  temperature.  Bouivalent  methods  and  other  oonditlons  may  tie 
used  if  approved  by  the  Department  of  Public  Health. 
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Smoke  Emissions 

The  standard  for  smoke  emitted  from  a  motor  vehicle  is : 

a.  The  shade,  or  the  equivalent  oimcity  of  the  shade,^  designated  as  No.  1  on 
the  RLngelmann  Chart ; '  or 

b.  The  shade,  or  equivalent  opacity  of  the  shade,  designated  as  Bingelmann 
No.  2,  if  the  smoke  is  for  a  period  not  exceed  five  seconds  at  a  time. 

Additions  to  Tiilb  17,  Oalifobnia  Administbativk  Code — Adopted  by  the 
Oaloxania  State  Boaed  of  Publio  Health,  June  10,  1966 

ABTICLE  2.  STANDABDS  FOB  MOTOB  VEHICLE  EMISSIONS 

^70.  Bmhauat  Odor  and  Irritation 
The  standards  for  exhaust  odor  and  irritation  are : 

(a)  The  average  intensity  of  odor  as  determined  by  suhjectlve  appraisal 
sbaU  be  less  than  the  intensity  from  diesel  vehicles  with  horizontal  exiiaust  pipes 
representative  of  the  diesels  in  use  in  1966  and  whose  odorant  concentrations 
hare  been  reduced  by  at  least  80  percent. 

(b)  There  shall  be  no  detectable  eye,  nasal  or  throat  irritation  to  at  least  75 
percent  of  the  panel. 

(c)  Bxhaust  odors  that  are  different  in  quality  from  characteristic  diesel  odor 
shall  be  less  objectionable  to  the  panel  than  the  odor  from  diesel  vehicles  with 
horizontal  exhaui^t  pipes  representative  of  the  diesels  in  use  in  1966  and  wiiose 
odorant  concentrations  have  been  reduced  by  at  least  80  percent 

( d )  The  conditions  for  the  appraisal  are : 

1.  The  odor  and  irritation  panel  shall  consist  of  not  less  than  10  persons. 

2.  Appraisal  of  odor  and  irritation  shall  be  made  on  a  vertical  piane  ten  feet 
distant  from  the  exhaust  outlet  to  either  side  of  the  motor  vehicle  parallel  to  the 
longitudinal  axis.  For  vehicles  with  more  than  one  exhaust  outlet,  the  appraisal 
shall  be  made  on  a  vertic<al  plane  parallel  to  the  longitudinal  axis  at  a  horizontal 
distance  ten  feet  from  the  <midx>oinit  of  the  exiiaust  outlets. 

3.  The  exhaust  gas  shall  be  evaluated  during  the  modes  of  idle  and  full  throttle 
acceleration. 

4.  Other  methods  of  odor  appraisal  or  meaBurement  msay  be  used  if  approved  by 
the  Department  of  Public  Health. 

Addition   to  Title  17,   Califobnia  Adminibtbative  Code— Adopted  bt  the 
California  Sta-se  Boabd  of  Pubuc  Health,  Octobeb  21,  1966 

abticle  2.  standabds  fob  m0t(»  vehicle  emissions 

S0520,  Exhaust  Emissions,  {a)  The  standards  of  emissions  of  motor  vehicle  ex- 
haust contaminants  are: 
1(  Vehicles  with  engine  displacement  of  50  to  100  cubic  inches:  Hydrocar- 
bon— 410  parts  per  million  by  volume  as  hexane.  Carbon  Monoxide — ^2.3  percent 
by  volume. 

(2)  Vehicles  with  engine  displacement  of  101  to  140  cubic  inches:  Hydro- 
carlxms— 350  parts  per  million  by  volume  as  hexane.  Carbon  Monoxide — ^2.0 
p^t^ent  by  v<rf.ume. 

(3)  Vehicles  with  engine  displacement  above  140  cubic  inches:  Hydrocar- 
bons— ^275  parts  per  million  by  volume  as  hexane.  Carbon  Monoxide— -1.5  percent 
by  volume. 

(4)  Oxides  of  Nitrogen — 350  parts  per  million  by  volume  as  nitrogen  dioxide, 
for  all  engine  displaoements. 

However,  effective  January  1,  1970,  the  standards  of  emissions  of  motor 
Tehide  exhaust  are : 

Hydrocarbons — 180  parts  per  million  by  volume  as  hexane. 
Carbon  Monoxide — 1.0  percent  by  volume. 

Oxides  of  Nitrogen — 350  parts  per  million  by  volume  as  nitrogen  dioxide, 
(b)  Exhaust  gas  concentrations  shall  be  adjusted  to  a  dry  exhaust  volume 
containing  15  percent  by  volume  of  carbon  dioxide  plus  carbon  monoxide.  How- 


^EqiiiTa1«nt  ocmcit/  10  defined  as  the  obscuration  to  an  observer's  view  produced  by 
smoke  of  a»X_^^i^JSP5A^JOTf!^_5^..?l,?J*5f^^%&**_°_^  5?i5^®^®'  *  shade  specified  In  the 

It,  1955. 

oogle 


Einc^ann  Smoke  Chart,  pnUlshed  by  the  U.S.  Bureau  of  Mines. 
*  As  published  by  the  u.8.  Bureau  of  Mines,  Information  Circular  7718,  August,  1955. 
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ever,  effective  January  1,  1970,  tbe  exhaust  gas  eoncentrations  erhall  be  adjusted 
by  the  ratio  of  15/[%(%C0)-f  %COa+10(%  Hydrocarbon)]. 

(c)  Hydrocarbons  are  defined  as  the  organic  constituents  of  vehicle  exhaust 
as  measured  by  a  hexane-^nsitized  nondlsperslve  infrared  analyzer  or  by  an 
equivalent  method.^ 

(d)  Oari)on  Monoxide  shall  be  measured  by  a  nondlsperslve  infrared  analyzer 
or  by  an  equivalent  method. 

(e)  Oxides  of  nitrogen  shall  be  measured  by  the  phenoldisulfonic  acid  method 
or  by  an  equivalent  method. 

(f )  The  standards  refer  to  a  composite  sample  representing  the  driving  cycle 
described  as  follows : 

TABLE  1 1 

Rate  of  speed  change      Percent  of  total  Percent  of  total 

Condition  miles  per  hoar  per  time  sample  volume 

seeond 


Mie 

15.0 

6.9 
5.7 
2.7 
.7 

1.1 
10.6 
25.0 

10.2 
11.8 

ia3 

4  2 

Cruise  (miles  per  hour): 

20 - 

Si.0 

30 

n 

40 

50             

1  5 

Acceleration  (miles  per  hour): 

0  to  60 

3.0 

5.9 

0  to  25- 

2.2 

18.5 

15  to  30 

1.2 

45.5 

Deceleration  (miles  per  hour): 

50  to  20.. „ 

1.2 

2.9 

30  to  15. 

1.4 

3.3 

30  to  0 „ 

2.5 

2.9 

Total 

100.0 

loao 

1  If  other  test  cycles  are  used,  they  must  represent  urban  driving  and  the  emissions  must  be  relatable  to  tJtm  oomposito 
sample  from  the  driving  modes  described  h\  table  I. 

Mr.  Daddario.  I  expect  we  coulci  continue  here  for  some  time  but  we 
will  have  a  whole  series  of  questions  for  you.  We  would  appreciate 
vour  getting  them  to  us.  If  there  are  any  problems  I  am  sure  we  <5an 
ha  ve  our  staff  work  them  out. 

Dr.  MiDDLETON.  Thank  you  very  much,  sir.  I  enjoyed  being  with 
you. 

Mr.  Daddario.  I  api)reciate  ever  so  much  your  cooperation,  and  you 
all  being  here  this  morning. 

(Dr.  Ilibbard's  complete  prepared  statement  is  as  follows:) 

Prepared  Statement  op  Walter  R.  Hibbabd,  Director,  Bureau  of  Mines, 
U.S.  Department  of  the  iNTFauoR 

My  name  is  Walter  Hlbbard,  and  I  am  the  Director  of  the  Bnrean  of  Mines, 
U.S.  Department  of  the  Interior.  A  biographical  pummary  is  available  for  the 
record  if  you  so  desire. 

1  am  pleased  to  have  the  opportunity  to  participate  In  these  hearings  and  to 
outline  for  you  the  activities  of  the  Bureau  of  Mines  that  are  directed  toward 
resolution  of  the  technical  problems  facing  the  Nation  in  its  efforts  to  abate 
environmental  pollution. 

Our  mission  and  responsibiUty  in  this  important  problem  area  is  for  research 
on  the  control,  at  the  source,  of  poUutants  produced  as  a  result  of  the  production, 
processing,  handling,  and  utilization  of  the  Nation's  mineral  and  mineral  fuels 
resources.  Authority  for  conducting  such  research  derives  from  the  Bureau's 
organic  act  which  states  that  scientific  and  technologic  investigations  shall  be 


iBome  hydrocarbons,  for  example  methane,  ethane,  propane,  n-butane  and  acetylene, 
are  not  considered  sufficiently  reactive  to  produce  photochemical  smog  effects.  The 
Department  is  working  on  methods  which  measure  the  reactive  organic  compounds  in 
exhaust  and  will  restate  the  hydrocarbon  standard  in  terms  of  reactive  hydrocarbons 
when  methods  and  data  satisfactory  to  tbe  Department  are  developed. 
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conducted  on  the  extraction  and  utilization  of  mineral  substances  with  a  view 
to  conserving  resources  through  the  prevention  of  waste,  increasing  safety,  and 
on  b^uOf  of  the  GoTemment  to  inyestigate  mineral  fuels. 

At  the  present  time,  we  are  committed  to  research  designed  to  provide  feas^ 
ible,  economic  methods  for  abatement  of  the  ever-growing  air  pollution  prob- 
lems of  this  country.  Although  this  research  Is  being  performed  largely  in  co- 
operation with  the  Public  Health  Service,  significant  amounts  of  direct  program 
fonds  of  the  Bureau  are  applied  to  research  programs  that  originate  as  a  result 
of  efforts  to  conserve  our  natural  resources.  These  programs  also  make  a  marked 
contribution  towards  the  pollution  abatem^it  program.  The  two  most  active 
areas  under  investigation  cover  the  control  of  fumes  resulting  from  combustion 
of  gasoline  and  diesel  fuels  in  automotive  engines  and  the  control  of  sulfur  ox- 
ides emissions  from  the  combustion  of  fossil  fuels. 

The  type  of  pollutants  discharged  ftom  motor  vehicles  differs  appreciably  from 
those  from  industrial  installations.  Gasoline  and  diesel  fuel  are  normally  very 
low  in  sulfur.  The  exhaust  gases  are  generally  high  in  unbumed  and  partially 
burned  hydrocarbons,  oxides  of  nitrogen,  and  carbon  monoxide.  Both  automotive 
and  diesel  exhaust  research  is  in  progress  in  Bureau  laboratories.  This  research 
stresses  the  relationship  between  types  of  fuel,  combustion  system  characteris- 
tics, and  the  pollutants  emitted.  Work  is  also  being  done  to  identify  and  minimize 
those  constituents  of  the  exhaust  that  are  most  active  in  producing  smog. 

Just  last  month,  engineers  at  our  Bartlesville,  Okla.,  Petroleum  Research 
Center  demonstrated  the  technical  feasibility  of  equipping  an  automobile  with 
control  devices  that  will  lower  the  concentration  of  pollutants  emitted  well  below 
what  the  Commerce  Department's  Report  of  the  Panel  on  Electrically  Powered 
Vehicles  considered  as  commercially  feasible  by  1970. 

The  demonstration  involved  equipping  a  1967  stock  model  of  popular  make  with 
devices  called  exhaust  manifold  reactors,  which  were  developed  by  a  domestic 
company  interested  in  the  problem  of  controlling  automotive  exhaust  emissions. 
Use  of  the  exhaust  manifold  reactors  permits  mixing  additional  air  with  the 
exhaust  gases,  thereby  changing  their  chemical  properties. 

By  applying  these  devices,  the  research  group  at  Bartlesville  has  thus  far  been 
able  to  achieve  these  results : 

(1)  Emission  of  total  hydrocarbons  from  the  exhaust  of  the  car  has  been 
reduced  to  lesB  than  70  parts  per  million  (ppm),  compared  with  an  average 
of  900  ppm  in  the  exhausts  f^m  cars  without  pollution  controls. 

(2)  The  concentration  of  reactive  hydrocarbons  (those  that  form  smog) 
has  been  reduced  to  less  than  50  ppm.  The  Bureau  believes  that  this  concen- 
tration probably  is  less  than  80  ppm,  but  further  analytical  studies  are  neces- 
sary to  confirm  this  finding. 

(3)  Carbon  monoxide  has  been  reduced  to  less  than  0.7  percent  of  the  total 
exhaust  mixture,  compared  with  an  estimated  3.5  percent  for  cars  not  equlp- 
I>ed  with  pollution  controls. 

(4)  Oxides  of  nitrogen  have  been  reduced  to  400  to  600  ppm,  compared  with 
concentrations  that  range  from  1,000  to  2,000  ppm  for  conventional  cars. 

The  following  table  compares  the  pollutant  concentraticm  recorded  in  extended 
tests  of  the  Bureau's  demonstration  car  with  those  considered  commercially 
feariblebyl970. 

Bureau  of  Mines        Considered  com-         1970  Califomia 
vehicle  mercialiy  feasible  by  standards 

19701 

TotalbydroeMtMiis 70p.pini 275  or  180  p.p.ni ISOp.p.m. 

Carboo  monoiklt. 0L7ptrceat. 1.5  or  1  percent 1  percent 

flitrogen  oxides 400  to  600  p.p.m.-..  350  or  600  to  800  350  p.p.m. 

p.p.m. 

(Source:  "The  Autofnobile  and  Air  Pollution."  Report  of  the  Panel  on  Electrically  Powered  Vehicles,  U.S.  Department  of 
GomiRtrce,  October  1967. 

It  is  particularly  noteworthy  that  with  its  low  hydrocarbon  and  carbon 
monoxide  emissions  the  Bureau's  demonstration  car  has  exceeded  both  what  is 
considered  commercially  feasible  by  1970  and  the  standards  proposed  for  Cali- 
fornia in  that  year.  OiOy  with  respect  to  nitrogen-oxide  levels  have  we  missed 
the  lowest  mark  established,  and  even  there  our  work  has  refuted  the  pessimistic 
view  that  nitrogen  oxides  can  be  reduced  below  a  certain  level  only  if  we  are 
willlog  to  ace^  hlgh^  levels  of  other  contaminants. 
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Bureau  of  Mines  refi^nsibllities  for  the  conserTatk>n  and  efficient  ntiliEatioft 
of  fo88il  fuels  places  this  agency  in  a  unique  position  to  take  a  responsible  part 
in  the  overall  Federal  program  on  air  pollution  abatement  Therefore,  our  staff* 
in  cooperation  with  the  Public  Health  Service,  is  making  every  effort  to  find  a 
feasible  solution  to  the  control  of  pollutants  at  the  source  of  their  production. 
We  believe  that  a  total  systems  approach  to  the  problem  is  required  if  the  prob- 
lems of  air  pollution  are  to  be  solved  without  severe  economic  and  social  effects 
on  the  Nation  as  a  whole. 

Most  air  pollution  ordinances  that  have  been  adopted  or  are  being  considered 
by  cities,  counties,  states,  etc.,  contain  provisions  limiting  the  sulfur  contait  of 
fuels  burned  in  stationary  heating  and  power  plants.  This  type  of  limitation  is 
the  only  currently  feasible  method  of  effecting  substantial  and  immediate  reduc- 
tion of  emissions  of  sulfur  oxides  to  the  atmo^here. 

Nevertheless,  widespread  adoption  of  such  provisions  would  have  a  significant 
impact  on  the  availability  and  cost  of  low-sulfar  fuels.  For  example,  over  90 
percent  of  coal  containing  1  percent  or  less  sulfur  is  i»roduced  in  the  Appalachian 
area,  which  contains  about  8  percent  of  total  reserves  of  such  coal.  Furthermore, 
these  low-sulfur  coals  are,  (a)  in  great  demand  by  metallurgical  plants,  both 
in  the  U.S.  and  in  foreign  countries,  (b)  priced  substantially  higher  at  the  mine 
than  high-sulfur  coals,  and  (c)  produced  somewhat  farther  from  the  areas  con- 
sidering their  use  for  air-pollution  control  purposes  than  are  the  higher-sulfur 
coalB  currently  being  used. 

Accordingly,  the  Bureau  recently  embarked  on  a  special  cooperative  project 
to  determine  the  location,  quality  and  availability  of  low-sulfur  coals  for  energy 
production. 

The  combustion  of  fossil  fuels  in  powerplants  and  for  space  heating  is  a  prin- 
cipal source  of  air  pollutants,  particularly  sulfur  and  nitrogen  oxides.  The 
Bureau  of  Mines  is  engaged  in  research  that  we  believe  will  lead  to  practical 
and  economically  feasible  methods  for:  (1)  desulfurization  of  fuels  and  (2) 
the  removal  of  sulfur  oxides  from  stack  gases  before  being  released  to  the 
atmosphere  and  the  subsequent  recovery  of  the  sulfur  resulting  from  the  com- 
bustion of  these  fuels,  thus  reducing  the  critical  shortage  of  sulftir  that  now 
exists  on  a  world-wide  basis.  It  is  estimated  that  more  than  23  million  tons  of 
sulfur  dioxide  are  discharged  into  the  atmosphere  anniially  from  the  combustion 
of  fuels  for  heat  and  power  purposes  and  from  industrial  operations  such  as  the 
metallurgical  processing  of  sulfide  ores. 

One  of  the  most  promising  methods  for  the  recovery  of  sulfur  from  stack  gases 
10  the  alkalized  alumina  process,  which  the  Bureau  invented  and  then  developed 
in  conjunction  with  the  U.S.  Public  Health  Service. 

The  process  consists  of  four  steps : 

1.  Adsorption.— Alkalized  alumina  is  contacted  by  the  flue  gas  to  remove 
sulfur  oxide. 

2.  Regeneration. — The  alkalized  alumina  containing  tiie  sulfur  oxide  is 
treated  with  a  reducing  gas  to  convert  tlie  sulfated  altunina  to  itn  original 
state  for  recycling  in  the  process.  Simultaneously,  ttie  sulfur  oxide  is  con- 
verted to  hydrogen  sulfide 

3.  ProduotUm  of  reducing  gas, — ^A  gas  generator  is  required  to  supply  the 
gas  essential  to  step  two  above.  The  reducing  gas  may  be  derived  from  eith^ 
coal  or  natural  gas  or  heavy  hydrocarbons. 

4.  Sulfur  production, — Hydrogen  sulfide  is  converted  to  elemental  sulfur. 
Steps  one  and  two  are  novel  to  the  alkalized  alumina  process ;  steps  three 
and  four  are  borrowed  from  other  existing  commercial-scale  operations. 

Operated  on  the  basis  of  90  percent  removal  of  sulfur  oxide  from  stack  gases 
obtained  from  the  combustion  of  3  percent  sulfur  coal,  the  process  ^onld  produce 
one  ton  per  day  of  byproduct  sulfur  for  each  4.3  megawatts  of  power  generated. 

Research  on  the  alkalized  alumina  process  has  proceeded  through  laboratory 
bench-scale  experiments  using  simulated  flue  gases,  to  a  small  scale  pilot  plant 
study.  This  now  has  been  followed  by  operations  in  an  intermediate  sized  pilot 
plant  capable  of  handling  55,000  ctd>ic  feet  of  stack  gases  per  hour.  Completely 
instrumented  for  automatic  control,  this  latest  unit  is  designed  for  operation  over 
extended  periods  on  a  7-day  a  week,  24-hour  a  day  schedule. 

On  the  basis  of  results  obtained  to  date,  Uie  process  appears  promising,  botk 
technically  and  economically.  Latest  estimntee,  however,  indicate  that  the  system 
will  not  be  ready  for  industrial  appUcation  before  late  1970  or  early  1971  ot  tM 
present  level  of  effort.  Normally,  it  would  be  recommended  that  any  further  devel- 
opment await  the  outcome  of  the  present  pilot  plant  reeearch  program.  However, 
because  of  the  urgency  of  the  situation  and  since  this  process  is  the  most  promis* 
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ing,  we  believe  steps  should  be  initiated  immediately  to  design  and  build  a  i^nt 
to  desulfurize  a  gas  stream  equivalent  to  that  from  a  30  megawatt  power  iHant. 
There  has  been  sufficient  indication  d  interest  from  industry  that  it  may  be  poe- 
sible  to  buUd  such  a  plant  as  a  cooperatlye  venture  between  industry  and  Gov- 
ernment. 

Before  concluding  my  statement,  I  would  like  to  refer  briefly  to  two  additional 
problem  areas  of  air  pollution,  which,  although  of  comparatively  limited  scope, 
are  nonetheless  significant. 

The  first  involves  mine  tailings  These  are  the  materials  rejected  during  the 
prooesBing  and  concentration  of  minerals  frcmi  ores.  There  are  hundreds  of 
millions  of  tons  of  such  tailings  throughout  the  country  that  are  the  frequ^it 
source  of  the  air-borne  material  of  dust  storms.  Locally,  this  type  of  pollution 
disposal  can  reach  annoying  proportions. 

The  Bureau  is  working  on  several  techniques  that  can  be  broadly  applied  to  the 
majority  of  problems  of  tailings  piles.  Many  piles  are  composed  of  relativ^y 
barren  material.  In  these  piles,  the  originally  desired  mineral  has  been  efl^ciently 
extracted  and  th^e  are  no  accompanying  minerals  worth  removing.  For  these 
tailings,  the  only  solution  is  disposal  in  an  unobjectionable  manner  and  we  are 
investigating  two  methods  of  doing  this.  One  involves  chemical  treatment  for 
temporary  stabilization,  followed  by  fertilization  and  seeding  with  selected 
seeds  to  provide  a  permanent  cover  of  vegetation  that  will  minimize  or  prevent 
wind  and  rain  erosion  and  the  accompanying  air  and  water  pollution.  The  scenic 
blight  caused  by  barren  tailings  dumps  is  also  minimized  by  this  procedure. 
The  other  approach  involves  injection  of  slurried  tailings  into  underground 
strata.  This  technique  has  been  shown  to  be  technically  feasible  even  for  rela- 
tively coarse  material,  and  the  economics  are  now  under  investigation. 

The  other  problem  area  that  has  been  generally  recognized  for  some  time  in- 
volves the  pollution  of  the  atmo^here  within  underground  mines.  In  recent 
years  the  Bureau  has  attacked  the  control  of  airborne  quarts  that,  when  inhaled 
in  excessive  quantities*  causes  silicosis,  and  has  undertaken  an  extensive  survey 
of  dustiness  levels  in  bituminous  coal  mines  where  a  chest  disease  known  as 
coal  miners'  pneumoconiosis  is  foimd  as  part  of  a  joint  pn^ram  with  the 
Public  Health  Service.  More  recently  in  response  to  the  growing  concern  with 
respeet  to  the  occurrences  of  lung  cancer  among  uranium  miners,  we  have  sur- 
veyed 175  mines  to  evaluate  the  lev^  of  alpha  radiation  from  radon  daughters 
to  which  the  men  have  been  exposed  and  made  recommendations  for  ventila- 
tion improvement,  wherever  we  could,  to  reduce  their  exposure.  Seventy-flve  of 
the  mines  were  subsequently  resurveyed.  In  those  mines,  the  proportion  of  the 
men  receivij^  less  than  1.0  Working  Level  Day  of  exposure  increased  from 
38.4%  to  659v  in  the  interim.  One  Working  Level  Day  corresponds  to  the  present 
requirement  promulgated  by  the  Department  of  Labor  under  the  Walsh-Healey 
Act 

In  condusioii,  I  would  like  to  stress  that  the  problems  of  environmental  pol- 
lution, including  poUotfon  of  the  atmosphere,  are,  to  a  large  degree,  a  byproduct 
of  our  economic  progress,  as  well  as  past  neglect  and  apathy.  And  these  problems 
can  be  exi)ected  to  Increase  in  importance  as  our  technology  and  standard  of 
ttving  continue  to  grow.  It  Is  unfortunate  indeed,  that  our  sclentiflc  knowledge 
of  tlie  causes  and  character  of  environmental  pollution  is  more  extensive  than 
the  technology  to  handle  the  waste  products  of  our  industrial  civilization.  Never- 
theless, we  believe  that  through  continued  research  and  engineering  develop- 
ment, it  will  be  possible  to  solve  the  problems  confronting  the  Nation  effectively 
and  economically.  The  Bureau  of  Mines  recognizes  its  responsibilities  for  the 
control  of  pollutants  produced  as  a  result  of  the  production,  processing,  handling, 
and  utilization  of  the  Nation's  mineral  and  mineral  fuels  resources  and  will 
continue  to  work  for  technically  and  economically  feasible  solutions  to  the 
problems  arising  therefrom. 

Thank  you  for  the  opportunity  to  appear  before  you  today,  Mr.  Chairman. 
I  am  at  your  se^rvice  to  answer  any  questions  that  may  have  occurred  to  you  or 
the  committee  members. 

ADDITIONAL  STATEMENT  BY  DR.  BLOMQUIST 

In  the  testimony  cited  by  Mr.  Daddario,  Dr.  Bennett  said:  "The  problem  is 
not  that  we  lack  evidence  that  some  of  these  pollutants  do  affect  health.  We  are 
lacking  evidence  that  they  actually  cause  disease.  There  is  abundant  evidence 
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that  an  Individual  suffering  from  chronic  disease  has  aggravated  symptoms. 
There  is  abundant  evidence  that  they  cut  down  on  performance  of  otherwise 
healthy  individuals  when  they  exert  ttiemselves.  There  is  abundant  evidence  that 
they  are  harmful  to  plants.  On  the  other  hand,  the  area  in  which  we  are  almost 
totally  lacking  in  knowledge  is  what  the  effect  will  be  of  exposure  to  relatively 
low  concentrations  of  materials  over  a  period  of  10,  20,  or  30  years." 

Dr.  Bennett  said,  in  short,  that  air  pollution  is  indeed  known  to  be  a  health 
hazard,  and  that  what  remains  to  be  determined  is  exactly  how  serious  a  hazard 
it  is.  I  am  basically  in  accord  wlUi  this  view,  though  I  do  not  agree  in  detail  with 
everything  Dr.  Bennett  said.  I  believe  he  and  I  are  very  concerned  with  determin- 
ing at  what  level  of  a  given  pollutant  or  combination  of  pollutants  injurious 
effects  begin  to  take  place,  effects  which  culminate  in  increased  morbidity  and 
mortality  years  later. 

In  my  opinion,  it  is  overly  conservative  to  say  that  we  are  "almost  totally  lack- 
ing" in  knowledge  of  the  effects  of  long-term  exposure  to  relatively  low  levels  of 
pollution  in  the  air.  There  is  already  a  substantial  fund  of  scientific  knowledge 
which  indicates,  without  doubt,  that  long-term  exposure  to  ordinary  levels  of  air 
I)ollution  in  urban  communities  is  associated  with  the  worsening  and,  quite  pos- 
sibly, even  with  the  initiation  of  chronic  respiratory  diseases  such  as  asthma, 
bronchitis,  and  emphysema. 

I  submit  that  much  of  the  speculation  and  controversy  about  whether  or  not 
air  pollution  causes  disease  is  irrelevant  to  the  significance  of  air  i>ollution  as  a 
public  health  hazard.  We  are  accustomed  to  thinking  that  a  disease  state  is 
brought  about  by  a  single  cause — a  carryover  from  a  i)erIod  in  public  health 
history  when  virtually  total  emphasis  was  placed  on  the  bacterial  or  viral  agent 
which  had  to  be  identified  before  a  communicable  disease  could  be  recognized  and 
dealt  with.  That  there  is  frequently  a  simple  association  between  an  infectious 
disease  agent  and  the  acute  disease  reaction  which  it  provokes  is  an  observation 
that  has  been  and  still  is  important  in  public  health  work.  But  we  have  learned 
that  it  is  not  the  master  key  that  unlocks  all  the  secrets  of  disease  and  health. 
The  idea  that  one  factor  is  wholly  responsible  for  any  one  illness  is  patently  too 
simple  to  provide  all  the  answers  we  need  to  deal  with  the  chronic  diseases 
which  are  a  growing  problem  today. 

Chronic  bronchitis  is  a  good  example.  It  develops  over  a  long  period  of  time 
and  can  become  crippling  through  a  combination  of  many  factors — air  pollution, 
smoking,  repeated  and  recurring  bouts  with  infectious  agents,  occupational 
exposures — all  affected,  perhaps,  by  an  hereditary  predisposition.  What  then  is 
the  cause  of  chronic  bronchitis?  The  answer  is  obvious.  There  is  probably  no 
single  cause,  but  there  is  sufficient  evidence  that  air  pollution  can  and  does  con- 
tribute to  its  development.  This  is  what  really  matters,  whether  we  choose  to 
consider  it  the  cause,  one  of  several  causes,  or  simply  a  contributing  factor. 

Mr.  Daddario.  This  committee  tomorrow  will  hear  from  Dr.  Robert 
Ekhart,  who  will  be  representingthe  American  Petroleum  Institute, 
and  Dr.  Harold  MacFarland  of  Hazleton  Laboratories. 

We  shall  adjourn  until  tomorrow  morning  at  10  o'clock  at  this  same 
place. 

(Whereupon,  at  12 :45  p.m.,  the  committee  adjourned,  to  reconvene 
At  10  a.m.,  Friday,  January  19, 1968.) 
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ENVIRONMENTAL  QUALITY 


FBIDAY,  JANUABY  10,  1068 

House  op  Bepkesbntatives, 
commtitbe  on  soience  and  astronautics, 

SUBCOMKITTEE  ON  SoiENCE,  BeSEARCH,  AND  DEVELOPMENT, 

Washington^  D.C. 

Hie  eubcommittee  met,  pursuant  to  adjournment,  at  10  a.m*,  in  room 
2825,  Eaybum  House  Office  BuUding,  Washington,  D.C.,  Hon.  Endlio 
Q.  Daddorio  (chairman  of  the  sulx^mmittee)  presiding. 

Mr.  Daddario.  This  meeting  will  come  to  order.  Today  we  continue 
our  inquiiy  into  the  status  oi  scientific  knowledge  and  research  man- 
agement in  support  of  our  national  goals  for  environmental  quality, 
achieving  and  maintaining  satisfactory  air  quality  impacts  most  force- 
fully on  our  energy  industries,  electrical  power  generation,  space 
heating,  industrial  processing,  and  transportation  burned  fossil  fuel 
with  the  oxygen  of  the  air  and  thereby  encounter  the  problems  of  re- 
turning that  air  to  the  community  atmosphere  without  degrading  its 
Quality.  The  air  we  breathe  is  the  same  air  which  flows  through 
rumaces  and  engines.  How  can  we  continue  to  keep  these  two  uses  com- 
patible one  with  the  other  ? 

Our  witnesses  today  represent  the  oil  and  coal  industries  as  medical 
and  environmental  health  experts.  The  adversary  nature  of  their 
position  vis-a-vis  the  Public  Health  Service  officials  is  a  valuable 
mechanism  which  should  help  achieve  the  optimum  cost  benefit  rela- 
tionship in  pollution  control. 

This  subcommittee  believes  it  necessary  to  secure  diverse  information 
sources  and  advice  in  complex  matters  of  science  policy.  Therefore, 
we  welcome  the  testimony  today  as  a  further  contribution  on  the 
criterial  establishment  problem.  The  Air  Quality  Act  of  1967  provides 
for  appropriate  advisory  committees  to  the  Secretary  of  Health,  Edu- 
cation, and  Welfare,  which  shall  include  medical  and  scientific  per- 
sonnel and  industrial  experts. 

The  clear  intent  of  the  Congress  is  that  air  quality  criteria  shall 
reflect  an  honest  appraisal  of  all  available  facts. 

I  repeat,  therefore,  my  concern  is  that  the  new  law  cannot  fimction 
unless  criteria  are  agreed  upon  which  can  be  practically  implemented. 

The  responsibility  few  environmental  science  to  achieve  this  is 
planned.  Tjt.  Robert  Eckardt  is  representing  the  American  Petroleum 
Institute.  He  is  accompanied  by  Mr.  Gammelgard.  We  appreciate  the 
help  they  have  mven  this  subcommittee  in  the  past,  and  today  they  are 
also  joined  by  Dr.  Harold  MacFarland  of  the  Hazelton  Laboratori^. 

Grwitleman,  we  are  pleased  you  are  here  with  us  today  and  appre- 
ciate your  coming  and  axe  anxious  to  hear  what  you  have  to  say. 

Dr.  Eckardt,  if  you  would  proceed,  please. 

(117) 
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(Dr.  Eckardt's  biography  follows:) 

Robert  B.  Eckardt,  MD 

Age.— Bom  May  1,  1916. 

Secondary  fi^cltool.— Great  l<feck  High  School,  Great  Neck,  N.Y. 

College.— Antloch  CoUege—tellow  SiirlngB,  Ohio:  B.S.  with  honors  in  chem- 
istry—1937. 

Graduate  /Sfcfcool.— Western  Reserve  University'— Cleveland,  Ohio:  M.S.  In  Mo- 
chemistry— 1939— Thesis— "Nutritional  CJataract  with  Special  Referwice  to  Ga- 
lactose Cataracts  in  Rats,"  Ph.  D.  in  hlochemlstry— 1940— Thesis— "Vascakurixa- 
tion  of  the  Cornea  in  Riboflavin  Deficiency.'* 

Medical  School^Westem  Reserve  University— Cleveland,  Ohio:  M.D. — Feb- 
ruary, 1943. 

/n^enM^.— Stmight  medidBe— New  York  Ho^ital:  Match  194a-January 
1944. 

l?e«i(feHcy.— Straight  medicine— New  York  Hospital:  Janpary  1944-October 
1944  and  June  1947'July  194a 

Ho€pital  Appointments,-— Aaaisitaait  Attending  Physician  in  Medicine,  OPD— 
New  York  Hospital:  1948  to  1967.  Attending  Physician  to  Outpatients:  1967  to 
Present  Associate  Attending  in  Medicine— University  Medical  Center— Univer- 
sity Hospital :  Sept.  1, 1962  to  Present. 

Medical  School  Appointments,— Inatmctor  in  Medicine— Cornell :  19i6^1967. 
Clinical  Assistant  Professor  of  Medicine— Cornell :  1967  to  Present  Aasistant 
Clinical  Professor  of  Industrial  Medicine— NYU— Posti^mduate  Medical  School : 
1952-1967.  Associate  Clinical  Professor  of  Bnvironmental  Medicine— NYU :  1967. 

Licenses. — ^Diplomate — ^National  Board  of  Medical  Bxandners  New  York 
State— by  reciprocity  with  National  Board:  1947.  New  Jersey— by  reelprocftty 
with  National  Board:  1951. 

Specialty  Certification, — ^Diplomate — American  Board  of  Internal  Medicine: 
1950.  Diplomate — ^American  Board  of  Preventive  Medicine  (Occ.  Med.) :  l^B. 
Appointed  to  the  Executive  Board :  1967. 

Membership  in  Professional  Societies. — ^American  College  of  Physicians :  Asso- 
ciate: 1950-1954;  Fellow:  1954. 

American  Medical  Association :  Committee  on  Occupational  Tozicok>gy :  Mem- 
ber. 1965;  Chairman,  1968. 

Union  County  and  New  Jersey  State  Medical  Society. 

Industrial  Medical  Association:  Director.  1954-1956;  President,  1960-1961. 

American  Industrial  Hygiene  Association :  Director,  1958-1955. 

Fellow,  N.Y.  Academy  of  Medicine:  Sec'y.  Occ.  Health  Section.  1967-1968; 
Member,  Education  Committee,  1968. 

Fellow,  American  Academy  of  Occupational  Medicine. 

Member,  New  York  Academy  of  Sciences,  1951. 

Member,  The  Scientific  Research  Society  of  America,  1952. 

Permanent  Commission  and  International  Association  on  Occupational  Health : 
Secretary-General :  Xlllth  International  Congress.  N.Y.,  1960 ;  Elected  a  Member 
of  the  U.S.  Delegation,  1960;  Membership  Committee,  1963  to  Present;  Chairman. 
U.S.  Members,  1967  to  Present. 

American  Public  Health  Association. 

Air  Pollution  Control  Association. 

Membership  in  Associations. — American  Petroleum  Institute. 

STATEMENT  OF  R.  E.  ECKAEDT,  M.D..  DIEECTOR  OF  THE  MEDICAL 
RESEARCH  DIVISION  OF  ESSO  RESEAECH  &  ENOINEEEINO  00., 
LINDEN,  N.J.;  ACCOMPANIED  BY  P.  H.  OAMMELOAID,  VICE 
PRESIDENT,  CONSERVATION  AND  MANUFACTURING,  AMERICAN 
PETROLEUM  INSTITUTE 

Dr.  EcKARDT.  Thank  you,  Mr.  Chairman. 

On  behalf  of  the  institute  and  its  member  companies,  I  should  like 
to  thank  the  committee  for  this  opportunity  to  present  our  industry's 
views  concerning:  the  problems  that  may  be  encountered  in  imple- 
menting the  newly  passed  Air  Quality  Act  of  1967.  We  believe  your 
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committee  is  acting  most  appropriately  in  trying  to  ascertain  what 
those  OTobleins  are  Rkely  to  be. 

In  the  Air  Quality  Act,  Congress  wisely  recognized  the  need  to  take 
economic  and  teclmologic  factors  into  account  in  the  setting  of  air 
quality  standivrdfe.  Thus  it  provided  for  consultation  between  the  Sec- 
retary of  HEW  and  appropriate  technical  advisory  ciwnmittees  in  es- 
tablishing air  quality  criteria  for  use  as  guidelines  by  the  States  in 
setting  standards. 

We  believe  that  standards  that  go  beyond  protection  of  public 
health  ought  properly  to  be  based  on  a  realistic  assessment  of  the  tech- 
nologic feasibility  and  economic  effects  of  compliance.  In  other  words, 
the  benefits  of  more  stringent  control  than  that  needed  to  protect 
health  should  be  commensurate  with  its  cost. 

ilr.  Daddario.  Dr.  Eckardt,  when  you  say  it  should  be  commensu- 
rate with  its  cost,  do  you  mean  that,  or  do  you  mean  that  establishing 
a  criteria  so  that  there  can  be  a  jud|7uent  as  to  what  it  will  cost,  recog- 
nizing health  and  aesthetics  and  everjd^hing  else.  Then  the  public  can 
come  to  a  decision  what  it  is  willing^  to  pay  rather  than  to  assume  that 
somebody  in  a  committed  will  arbitrarily  come  to  that  judgment. 

Dr.  BcKARDT.  That  is  right. 

I  would  say  this  is  precisely  what  we  mean,  that  good  cost  figures 
should  be  available. 

Because  our  industry  posse^es  considerable  expertise  in  air  quality 
matters,  we  look  forwara  to  making  a  meaningful  contributicm  to  the 
scientific  deliberations  that  must  jM-ecede  estamishment  of  air  quality 
criteria  and  standards. 

To  better  enable  our  industry  spokesmen  to  participate  impartiaUy 
and  effectively  in  these  deliberaticois,  the  American  Petroleum  Insti- 
tute has  arranged  for  a  number  of  eminent  medical  and  scientific  ex- 
perts to  review  all  previous  experimental  work  pertinent  to  the  estab- 
lishment of  air  quality  criteria.  We  have  also  asked  that  they  give  us 
their  independent  views  as  to  what  might  be  considered  reasonable  air 
quality  standards  under  various  conditions — ^standards  that  would 
provide  for  the  protecticm  of  health, 

Mr.  Daddario.  Could  you  explain  a  little  bit  about  how  that  works? 
When  did  they  start,  how  many  people  are  involved  ? 

Dr.  EcKABDT.  This  started  aoout  8  or  4  months  ago.  The  concept 
arose  within  our  industry.  We  are  collecting  together,  I  would  estimate, 
approximately  20  people.  Presumably  each  individual  would  be  an 
expert  in  an  area  of  air  pollution.  Perhaps  in  relationship  to  one  or 
another  of  the  pollutants  involved. 

Mr.  Daddario.  How  many  people  are  you  talking  about  ? 

Dr.  Eckardt.  About  20. 

Mr.  Daddario.  Are  they  doing  this  on  a  consultant  basis? 

Dr.  Eckardt.  On  a  consultant  oasis,  yes,  sir. 

Mr.  Daddario.  How  much  money  and  time  is  involved,  or  is  this 
something  you  will  work  out  as  you  go  along  ? 

Dr.  Eckardt.  This  is  entirely  their  decision  to  make.  We  contacted 
the  experts  and  asked  them  what  they  thought  it  would  take  to  do  the 
job  that  we  were  asking  in  terms  of  time  and  money. 

Mr.  Daddario.  You  are  in  the  process  of  workmg  it  out.  Do  you 
luive  any  idea  as  to  wh«i  you  mi^t  expect  to  get  some  results? 

Dr.  Eckardt.  We  are  hoping  to  get  some  early  this  spring. 
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Mr.  Daddario.  Mr.  Bell. 

Mr.  Bell.  Dr.  Eckardt,  in  areas  like  Los  Angeles  Ounty  tb€^  havJd 
reauirements  to  alleviate  the  pollutants  that  may  come  out  of  your 
refineries.  Could  you  tell  me  what  that  is  and  how  much  it  costs) 

Dr.  EcKARDT.  I  presume  Mr,  Gammelgard  can  answer  this  better. 

Mr.  Gamkelqard.  The  industry  in  the  Los  Angeles  Basin  has  taken 
a  great  number  of  measures,  sudi  as  floating  roof  tanks  to  prevent 
evaporation  loss  from  tanks.  This  raises  the  cost  of  the  tank  by  at 
least  50  percent  over  what  it  would  cost  for  a  conventional  cone  roof 
tank. 

Mr.  Bell.  Is  that  the  tank  that  prevents  the  evaporation  of  the 
liquid  gasoline? 

Mr.  Gtammelgard.  Yes.  The  roof  floats  on  the  surface  of  the  liquid. 
Electrostatic  precipitators  on  catalvtic  cradkin^  units  catdi  the  last 
bit  of  catalyst  dust  that  would  otherwise  get  mto  the  atmosphere. 
There  are  covered  oil  and  water  separators,  dosed  loading  systems  on 
the  tank  truck  and  tank  car  racks  to  prevent  vapors  gomg  into  the 
atmosphere.  Smokeless  flares  are  used,  as  are  sulfur  recovery  units. 

These  are  very  expensive  measures  and  Los  Angeles  is  certainly 
one  area  of  the  country  where  they  do  have  a  key  problem  and  where 
much  money  has  been  spent. 

Mr.  Bell.  How  much  are  you  talking  about  in  money  for  one  re- 
finery that  would  be  in  one  of  tne  major  industries  ? 

Mr.  Gammeloard.  I  would  guess  in  the  Los  Angeles  area  they  have 
invested  $75  million  to  $100  million  in  facilities  to  control  pollution 
from  the  refineries  in  the  Los  Angeles  Basin.  (Figures  checked  later 
and  found  to  be  $87  miUion  capital  mvestment  and  $100  million  operat- 
ing and  maintenance  costs  for  the  period  1948-1965  inclusive.) 

Mr.  Bell.  That  is  the  total  figure  for  all  the  refineries. 

Mr.  Gammelgakd.  In  the  Los  Angeles  Basin  only. 

Mr.  Bell.  Are  you  talking  about  major  oil  refineries  or  independ- 
ents, too? 

Mr.  Gammelgard.  All  of  them. 

Mr.  Daddario.  Do  you  have  any  estimate  as  to  what  you  save  by 
preventing  the  evaporation?  It  seems  to  me  it  serves  that  purpose 
as  well. 

Mr.  Gammelgard.  There  are  some  savings  in  the  use  of  floating 
roof  tanks  for  the  lighter  products  like  gasoline,  but  it  is  not  exactly 
the  type  of  investment  you  like  to  make  because  the  payoff  is  pretty 
long. 

Mr.  Daddario.  But  there  is  some  writeoff. 

Mr.  Gammelgard.  Yes,  there  is. 

Mr.  Bell.  When  you  have  shutdowns  for  cleanup  and  repairs  of  the 
refineries  and  you  are  getting  the  coat  off  the  tanks  and  conning 
towers,  there  is  no  falloff  from  that,  is  there? 

Mr.  Gammelgard.  No. 

Mr.  Daddario.  Mr.  Mosher. 

Mr.  MosHER.  Dr.  Eckardt,  so  far  in  your  testimony  you  seem  to 
be  making  a  distinction  between  those  standards  that  would  provide 
for  the  protection  of  health  and  those  that  go  beyond  the  protectkm 
of  public  health.  Do  you  want  to  give  us  a  suggestion  of  \that  the 
potential  standards  are  that  might  be  required  that  go  beyond  the 
protection  of  health?  What  are  you  thinkmg  of  there? 
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Dr.  EcKABDT.  I  am  thinking  of  material  damage,  plant  damage, 
agricultiural  damajse,  corrosion  of  buildings,  reduced  visibility,  all 
of  the  nonbealth  ractors  that  may  be  associated  with  air  pjoUuticHU 

Mr.  MosHER.  I  thought  it  would  be  helpful  for  clarification.  You 
are  making  that  distincticm  so  far  very  definitely! 

Dr.  EcKABDT.  Yes. 

Mr.  DADDi^io.  Will  you  proceed,  please ! 

Dr.  EcKABixr.  In  addition,  in  June  of  this  year,  the  institute  will 
join  with  the  Air  Pollution  CJontrol  Association,  the  American  In- 
dustrial Hygiene  Association,  and  the  Industrial  Medical  Associa- 
tion in  cosponsorship  of  a  symposium  on  air  quality  criteria. 

Parenthetically,  I  might  add  here  that  the  National  Center  on  Air 
Pollution  Control  has  l^n  invited  to  participate  in  this  symposium 
to  any  extent  that  they  desire. 

This  symposium  will  be  held  in  New  York  City.  Its  purpose  will 
be  to  provioe  an  opportunity  for  medical  and  environmental  scien- 
tists, n'om  both  the  public  and  private  sectors,  to  review  the  present 
state  of  knowledge  concerning  the  effects  of  air  poUution-^and  to 
air  their  views  concerning  what  would  constitute  reasonable  air  qual- 
ity criteria  in  the  light  of  present  knowledge. 

As  tliis  committee  undoubtedly  knows,  air  quality  criteria  are  not 
themselves  prescriptions  for  air  quality.  They  are  scientific  judg- 
ments, basea  as  far  as  possible  on  available  data. 

Ideally,  such  data  would  convincingly  relate  specific  time  concen- 
trations of  pollutants,  or  combinations  of  pollutants,  to  specific  effects 
on  man  ana  his  environment. 

In  practice,  however,  this  may  not  be  so  simple  because  the  toxi- 
cologist  has  learned  that  curves  relating  time-dose  to  effect  are  not 
linear.  This  is  because  the  effects  at  high  concentrations  and  short 
exposure  times  often  differ  qualitatively  from  the  effects  produced 
by  low  concentrations  over  prolonged  exposure. 

Moreover,  very  few  efforts  have  ever  been  made  to  develop  aj^ropri- 
ate  data  relating  long-ran^  low-dose  exposure  to  air  pollutants  with 
specific  effects  on  health.  Thus,  any  criteria  issued  at  this  time  with 
r^ard  to  such  long-term,  low-dose  effects  must  necessarily  be  re- 
garded as  speculative  and  snould  be  so  labeled. 

An  excellent  illustration  of  this  is  the  fact  that  during^  the  past 
year  no  fewer  than  three  separate  sets  of  criteria  for  sulfur  oxides 
nave  been  issued — one  by  the  U.S.  Public  Health  Service,  one  by  the 
State  of  Pennsylvania,  and  one  from  Holland.  The  figures  arrived 
at  by  each  group  were  different,  even  though  many  of  the  same  source 
data  were  used  and  the  approach  and  concern  were  presumably  quite 
similar. 

Mr.  Daddario.  Dr.  Eckardt,  how  do  they  differ?  Are  they  more  or 
less  stringent?  Wh^  do  you  call  these  three  to  our  attention  beyond 
the  fact  that  there  were  three  sets  of  criteria  developed  in  this  way? 

What  is  so  important  about  it  ? 

Dr.  Eckardt.  The  importance  of  this  is  the  level  at  which  effects  are 
attributed.  In  the  air  quality  criteria  by  the  PHS  basically  they  are 
talking'  about  a  tenth  of  a  part  per  million  for  SOi  on  a  24-bour 
basis.  The  State  of  Pennsylvaniaproposes  0.26  parts  per  million  on  a 
24-hour  basis.  The  report  from  Holland,  as  I  remember  the  figure,  is 
three-tenths  part-per  million  on  an  8-hour  basis.  These  levels  are  those 
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to  which  they  feel  we  are  going  to  h^^ve  to  control  air  pollution  and 
th&y  differ.  This  obviously  meaiis  that  the  control  that  you  have  to 
put  in  will  differ  in  order  to  get  a  specific  level. 

Mr.  DADOt^Rio.  Are  your  objectives  determined  through  these  ex- 
perts you  are  bringing  together,  or  is  one  of  your  objectives  to  see  if 
there  can  be  a  reconciliation  between  these  various  levels  of  criteria  ? 
Dr.  EcBLARDT.  Yes,  sir. 

Mr.  Daim>ario.  Are  you  suggesting;  because  of  the  high  concentration 
and  the  short  period  of  time  which  brings  aJt>out  some  of  these  dan^- 
ous  episodes  that  it  is  a  special  kind  of  problem  and  has  to  be  looked 
at  in  a  different  wav  than  the  long-term,  low-concentration  problems? 
Dr.  EoKASixr.  I  think  this  is  true.  To  me  the  most  pressing  problem 
is  the  acute  episode  I  think  we  have  the  ability  to  control  it  today.  The 
lonff-term  one  we  are  not  so  sure  about. 

Mr.  Daddario.  That  is  encouraging.  You  believe  that  the  episodes 
can  be  controlled.  Is  this  because  of  advanced  meteorological  capabil* 
ities? 
Dr.  EoKABDT.  Yes,  sir. 

Mr.  Daddario.  Will  you  go  into  that  a  bit  as  to  why  you  are 
optimistic? 

Dr.  EcKARDT.  Yes.  I  think  the  reason  they  can  be  controlled  are  two 
in  nature :  One,  we  have  more  advanced  meteorological  data  and  two, 
we  have  more  advanced  knowledge  of  what  the  levels  are  in  various 
cities,  which  we  have  not  had  before.  As  an  example^  New  York  City 
u^  until  the  time  that  Austin  Heller  came  there  as  air  pollution  com- 
missioner basically  was  measuring  its  SOg  levels  at  one  station.  Now 
they  are  measuring  out  of  ten  telemetered  stations  which  print  out  the 
results  in  a  central  office  where  somebody  can  keep  good  track  of  them. 
They  know  much  more  rapidly  what  is  going  on  in  New  York  today 
than  they  ever  did  before.  The  same  thing  is  going  on  in  Chicago  where 
they  have  eight  telemetered  stations,  and  the  data  can  be  looked  at  at 
15-minute  intervals,  if  you  wish,  because  the  sampling  keeps  repeating 
itself  every  16  minutes. 

Mr.  Daddario.  How  does  the  medical  man  who  is  an  expert  cm  the 
effects  of  these  pollutants  in  such  concentrations  come  to  a  judgment 
how  the  weather  conditions,  in  fact,  change  that  situation,  either  for 
better  or  worse? 

What  capability  does  he  have  as  a  medical  man  to  feed  into  tbis  the 
judgments  necessary  so  that  we  have  some  assurance  that  he  is  right,, 
these  disciplines  being  so  different  one  from  the  other. 

Dr.  EcRARDT.  Unfortimately  at  the  pres^it  time  this  has  not  been 
develojjed  to  aocomi>any  concurrently  the  analytictd  data  being  telwn- 
etered  into  the  stations.  I  happen  to  serve  on  the  medical  advisory 
conimittee  in  New  York,  and  one  of  the  thinas  that  we  are  consid- 
ering now  is  a  mechanism  by  which  we  can  feea  the  medical  data  into 
the  central  station  the  same  way  we  are  now  feeding  in  analytical 
data. 

Mr.  Daddario,  Will  you  tell  us  a  little  bit  about  that?  What  does 
it  involve? 

Dt.  EoKABDT.  I  cannot  tell  you  thia  riffbt  now  because  the  plans 
have  not  yet  been  worked  out.  I  do  not  Know  what  will  utimately 
develop.  But  presumably  it  will  consist  of  a  system  whereby  admis- 
sions to  hospitals,  admissions  to  emergency  rooms  in  hospitals  in  the 
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city,  hopefully  perhaps  reports  from  private  physicians  who  see 
people  that  they  think  are  affected  bv  air  pollution  will  be  sent  into  a 
central  location  where  this  data  can  be  collated  with  the  air  pollution 
analytical  data. 

Unfortunately^  up  until  now  we  have  had  to  go  back  and  analvze 
whjBiJt  happ^ied  in  retrospect  during  an  episode.  For  instance,  after 
the  famous  November  1966  episode  that  Mr.  Ryan  talked  about  yes- 
terday, the  report  on  the  health  effects  of  that  only  appeared  in  the 
December  1967  Archives  of  Environmental  Health.  It  took  them 
1  year  to  analyze  the  health  effects  data. 

Mr.  Daddario.  What  you  are  doing  is  establishing  a  whole  series 
of  denominators  which  will  begin  to  develop  an  understanding  on 
both  sides.  Both  tlie  weather  people  and  the  medical  people  will  be 
able  to  put  these  together  in  a  meannigful  way. 

Dr.  EcKAKDT.  We  hope  so. 

Mr.  Daddabio.  Mr.  Bell. 

Mr.  Bell.  Dr.  Eckardt,  you  say  on  page  4,  "Thus  any  criteria 
issued  at  this  time  with  regara  to  such  long-term,  low-dose  effects  *  *  ♦ 
must  be  regarded  as  speculative.*' 

How  long  would  it  take  you  to  develop  such  criteria  ?  Do  3^ou  have 
have  any  length  of  time  figured  on  that  ? 

Dr.  Eckardt,  I  am  not  sure  that  we  will  ever  have  complete  data 
to  be  any  more  than  speculative  about  this.  I  think  we  are  going  to 
have  to  feed  one  element  in  and  attempt  to  develop  air  quSity  cri- 
teria and  that  is  judgment  I  do  not  know  how  you  define  it  Maybe 
judgment  is  not  speculative,  but  it  is  not  a  hard-and-fast  number 
anaTfsis.  You  are  going  to  have  to  feed  into  this  very  competent  medi- 
cal judgment  which  is  going  to  have  to  take  into  account  judgments 
which  DrobaWy  cannot  w  fed  into  a  computer. 

Mr.  Bell.  What  is  the  time  period  on  that? 

Dr.  Eckardt.  You  mean  how  long  will  it  be  before  criteria  are 
developed? 

Mr.  jBbll.  Yes. 

Dr.  Eckardt.  I  would  think  they  can  be  developed  in  accordance 
with  the  timetable  that  Dr.  Middleton  talked  about  yesterday.  He 
proposed  that  perhaps  by  the  end  of  this  fisavl  year  they  would  have 
three  air  quality  criteria  issued. 

Mr.  Bell.  I  see. 

Dr.  Eckardt.  I  have  talked  with  them  and  I  know  they  plan  two 
additional  ones,  probablv  by  the  end  of  1968. 

Mr.  Daddario,  Dr.  Eckardt,  these  three  reports  vou  are  talking  about, 
the  Public  Health  Service  has  0.1  part  per  million,  State  of  Penn- 
sylvania, 0.25,  Holland  0.3.  Wliat  does  this  reaUy  mean?  As  you  look 
at  it,  what  does  it  mean  in  the  difference  in  aibatement  cost  to  meet  each 
of  tiiese  proposed  criteria!  What  does  it  show  us  if  we  are  to  look  at 
one  as  against  the  other? 

Dr.  !&;kardt.  I  will  attempt  to  answer  that.  I  do  not  know  whether 
I  can  do  it  adequately. 

Mr.  Daim>asio.  Why  don't  you  give  us  an  exi)lanation  and  then  we 
can  go  over  it  and  rrfine  it  for  the  record  later  ifyou  wish. 

Dr.  Eckardt.  Yes.  A  few  years  aco  the  Public  liealth  Service  issued 
some  suggestions  as  to  how  Federal  installations  in  the  cities  of  New 
York,  Philadelphia,  and  Chicago  should  try  to  meet  their  respon- 
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sibilifbies  in  air  pollution  control.  The  proposition  was  that  New  York 
City  would  need  0.3-percent  sulfur  fuel.  Philadelphia  would  need  0.6- 
percent  sulfur  fuel,  and  Chicago,  0.6-percent  sulfur  fuel.  Previously, 
New  York  had  proposed  that  tney  wanted  to  ^o  to  a  1-percent  sulfur 
fuel.  I  am  not  a  renning  expert  and  perhaps  if  I  make  a  mistake  here 
Mr.  Gammelgard  can  correct  me,  but  my  understanding  is  that  to  go 
from  1-percent  sulfur  fuel  to  0.3-percent  sulfur  fuel  in  a  single  refinery 
might  represent  an  increase  in  capital  investment  in  refining  equipment 
of  the  order  of  $50  to  $100  million;  the  total  investment  running  be- 
tween $150  and  $200  million,  with  an  additional  $50  or  $100  million  if 
you  have  to  go  from  1  percent  to  0.3.  Would  this  be  a  fair  figure? 

Mr.  Gammelgard.  In  that  ball  park;  yes.  We  are  talking  about  de- 
sulfurizing  heavy  black  fuel.  The  cost  of  desulfurizing  home  heating 
oils  Nos.  1  and  2  is  much  lower.  But  the  heavy  black  fuel  is  harder  to 
desulfurize.  It  has  more  sulfur  in  it  by  far  than  the  lighter  fuels  to 
begin  with  and  it  takes  a  lot  more  hydrogen  and  a  lot  more  severe 
processing  to  set  the  sulfur  out.  If  you  start  with  two  and  a  half  or 
three  ancla  half  percent  sulfur  and  you  go  down  to  1  percent,  one  set 
of  economics  applies.  If  you  want  to  get  down  to  three-tenths  of  1  per- 
cent, it  really  adds  to  the  cost.  I  would  say  it  probably  would  double 
the  cost  to  go  down  to  0.3-percent  sulfur. 

Do  I  make  myself  clear?  We  are  probably  talking  over  a  dollar  a 
barrel  in  added  cost  to  get  down  to  three-tenths  of  a  percent  sulfur. 

Mr.  Daddario.  Carrv  that  a  bit  further  so  that  we  get  it  down  to  terms 
we  understand.  A  dollar  a  barrel.^  How  does  that  aflfect  heating  costs  in 
the  ordinary  home?  Can  you  bring  it  down  that  far?* 

Mr.  Gammelgard.  Residual  fuel  would  not  be  used  in  the  ordinary 
home. 

Mr.  Daddario.  Let  us  say  a  factory  or  apartment  building. 

Mr.  Gammelgard.  This  would  be  big  apartment  buildings  and  public 
buildings.  In  the  New  York  harbor  barge  market,  the  2.2-percCTLt 
sulfur  residual  fuel  currently  being  sold  there  is  probably  selling  for 
around  $2.25  per  barrel.  If  the  customer  would  have  to  pay  another 
dollar  a  barrel  to  get  down  to  0.3  percent  or  if  he  has  to  pay  60  cents 
more  per  barrel  to  get  down  to  1  percent,  the  effect  on  heating  costs 
would  be  in  a  direct  ratio  from  the  current  level  of  around  $2.25  to 
either  $2,75  or  to  $3.25,  as  the  case  might  be.  These  economies,  as  I  have 
said,  do  not  hold  for  home  heating  oils  because  they  can  be  desulfurized 
much  more  easily  and  at  a  much  lower  cost. 

Mr.  Bell.  What  effect  would  this  have  on  your  industry  as  compared 
with  a  competitor  such  as  gas  ?  Would  it  drive  your  type  of  fuel  oil  out 
of  business  as  far  as  competing  adequately  with  gas  as  a  source  of  heat? 

Mr.  Gammelgard.  It  could  well  do  that  if  you  are  taJMng  a^ut 
residual  fuel  made  from  domestically  producea  crude.  The  same  eco- 
nomics do  not  hold  for  foreign-produced  crude.  The  economics  change. 
If  you  are  talking  residual  fuel  from  domestic  crude  in  a  midwestem 
remiery,  you  might  price  yourself  right  out  of  competition  with  either 
gas  or  coal. 

If  you  cannot  sell  the  residual  fuel  oil  due  to  sulfur  specification 
problems,  you  could  then  hydrocrack  this  fuel  into  lighter  products — 
whiph  would  probably  be  the  route  a  lot  of  domestic  refiners  operating 
on  domestic  crude  would  take* 


*See  Appendix  B,  pasre  &55^  for  additional  information  obtained  from  Consolidated 
Edison  Company  of  New  xork,  Inc.  OOolp 
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Mr,  Bell.  You  also  sell  a  great  deal  of  the  heavy  fuel  oil  to  vessels, 
don't  you,  ships  and  trucks  and  trains  and  so  forth. 

Mr.  Gaioceloabd.  Yee,  though  trains  are  pretty  much  out  of  that 
market.  They  are  practically  ill  diesels  now ;  vessels,  yes. 

Vessels  out  in  the  ocean  are  not  an  air  pollution  proMem  and  they 
can  bum  high-sulfur  residual,  and  ma^  do  that  They  have  a  problem 
when  they  Set  into  a  port  like  New  York  where  they  have  to  bum  a 
low-sulfur  rael  while  in  port 

Dr.  EcKARDT.  I  think  one  of  the  thin^  we  have  said  here  applies 
strictly  to  the  petroleum  industry.  What  uie  costs  of  controlling  sulfur 
for  the  coal  industry  are  I  am  not  in  a  position  to  say,  and  I  am  not 
sure  that  anybody  is  because  it  seems  at  the  moment  tne  only  way  you 
are  going  to  do  this  is  to  desulfurize  the  stack  gases.  I  am  not  sure  we 
have  any  valid  estimates  of  how  much  this  would  cost  at  the  present 
time. 

Mr.  Bell.  In  many  areas  you  are  not  allowed  to  stack  gasee,  isn't 
that  true? 

Dr.  Egkabdt.  I  beg  your  joardon  ? 

Mr.  Bell.  Areyou  still  auowed  to  stack  gases? 

Dr.  EcKARDT.  Yes. 

Mr.  Bell.  I  thought  there  was  some  restriction  on  that 

Mr.  Oammelgabd.  Mr.  Bell  in  some  areas  you  are  not  permitted 
unrestricted  sulfur  oxides  coming  out  of  a  stack.  Some  of  the  regu- 
lations are  written  in  such  a  manner  as  to  say  you  must  bum  a  half 
f>ercent  maximum  sulfur  fuel  or  you  may  alternatively  desulfurize  the 
stack  gases  to  the  same  amount  of  sulfur  dioxide  coming  out  the  stack  as 
you  would  have  to  put  out  by  burning  a  half  percent  sulfur  fuel.  There 
are  two  wajrs  to  go. 

Mr.  Daddabio.  Continue,  please.  Dr.  Eckardt 

Dr.  EcEiABDT.  Nevertheless,  we  do  feel  strongly  that  the  public 
interest  will  best  be  served  if  it  is  recognized  that  such  judgments  are 
based  on  scant  or  inconclusive  evidence.  As  new  evidence  is  developed, 
a  reassessment,  and  possibly  new  judmients,  will  have  to  be  made. 

Once  a  jud^ent  nas  been  reached,  however,  it  should  be  possible 
to  determine  what  course  of  action  will  best  serve  the  public  mterest 
in  a  given  situation.  It  must  be  recognized,  however,  that  the  public 
interest  may  not  be  served  well  if  we  fail  to  give  proper  weight  to 
economic  and  technologic  factors. 

For  example,  recenuy  reported  studies  of  the  population  residing 
in  the  Nashville,  Tenn.,  area  reveal  a  verv  close  correlation  between 
socioeconomic  status  and  health,  whereas  the  correlation  between  rela- 
tive exposure  to  air  pollution  and  health  in  the  same  population  sample 
was  far  less  consistent.  This  is  not  to  say  that  air  pollution  may  not  be 
health  related,  but  socioeconomic  status  unquestionably  plays  a  more 
simificant  role  in  public  health  than  does  air  pollution. 

For  the  reasons  1  have  just  given,  we  would  favor  a  procedure — ^re- 
gardless whether  it  is  appliecTat  the  regional.  State,  or  local  level — 
whereby  proposed  standards  be  publisned  xar  enough  in  advance 
of  final  hearing  and  adoption  to  permit  affected  parties  to  determine 
what  their  control  requirements  and  cost  of  compliance  will  be.  This 
would  permit  an  assessment  of  benefits  versus  costs  at  final  public 
hearing  before  adoption  of  standards  and  rigid  timetables  for  com- 
pliance. 
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Such  a  policy  would  also  serve  to  eliminate  much  of  the  apprehen- 
sion affected  parties  might  feel  if  confronted  with  regulatory  pro- 
posals whose  economic  consequences  they  did  not  have  time  to  assess. 
Moreover,  it  would  give  them  the  time  to  determine  how  much  lead- 
time  would  be  required  and  whether  compliance  is,  in  fact,  possible. 

For  example,  a  study  was  recently  made  for  the  American  Petroleum 
Institute  by  tiie  Bechtel  Corp.  to  determine  the  cost  of  equipping 
refineries  in  the  Caribbean  area  to  produce  extremely  low  suifur  con- 
tent fuel  oil  for  their  eastern  seaboard  markets.  The  study  showed 
that  the  required  investment  in  new  refining  facilities  would  total  more 
than  three  quarters  of  a  billion  dollars. 

Obviously,  the  leadtune  required  to  complete  sudi  a  hu^  capital 
investment  program  is  significant  and  should  not  be  ignored  in  setting 
deadlines  for  delivery  of  extremely  low  sulfur  content  fuels. 

Mr.  Daddario.  How  much  time  are  you  talking  about?  The  present 
law  is  15  months  after  the  criteria  has  been  established.  Do  you  dis- 
agree with  that  figure  ? 

Dr.  EcKARDT.  I  would  say  to  design — from  the  time  you  reached 
the  decision  to  put  in  desulrurization  facilities,  put  it  on  the  design 
board,  go  ahead  and  construct  it  and  get  it  into  operation  would  be  of 
the  order  of  3  to  4  years. 

Maybe  Mr.  Gammelgard  would  disagree  with  this. 

Mr.  Gam^ielgard.  I  would  lower  it  and  say  2  to  4  years. 

Mr.  Daddario.  Shouldn't  we  assume  that  during  the  period  of  time 
when  this  criteria  is  being  established  that  you  are  somehow  keeping 
pace  with  it?  I  don't  understand.  Dr.  Edkardt,  that  the  criteria  could 
come  to  you  as  a  complete  surprise.  Somewhere  along  the  line,  with 
all  these  mechanisms  you  are  presently  developing-M^he  fact  that  you 
are  keeping  in  touch  with  the  regulatory  agencies — ^your  activities 
must  be  taking  place,  simultaneously  and  in  lockstep,  with  the  devel- 
opment of  the  criteria  I  would  think. 

Dr.  EcKARDT.  I  have  learned  this  from  talking  with  some  of  my 
technical  people :  The  problem  is  that  targets  have  been  moving.  In 
New  York  they  had  a  tune  schedule  for  reduction  of  sulfur  content  of 
fuel.  They  started  at  2.5  percent  and  now  they  are  supposedly  at  2.2 
and  they  ultimately  in  the  1970's  will  get  to  1  percent. 

We  then  had  an  abatement  conference  in  me  New  York  area  where 
they  proposed  that  fuel  content  go  to  three-tenths  of  a  percent  by  1969, 
I  beheve,  were  the  recommendations.  Now,  this  makes  it  very  difficult 
to  keep  up  with.  We  were  trying  to  keep  pace  with  the  previous  sched- 
ule and  now  a  new  one  comes  m  and  you  can't  keep  up  with  it.  We 
couldn't  possibly  meet  the  1969  recommendation  of  three-tenths  per- 
cent sulfur  through  desulf urization  facilities. 

Mr.  Daddario.  What  is  it  that  prevents  you  from  keeping  up  ?  As 
the  targets  mov^e — as  we  could  expect  them  to,  as  the  people  desire 
higher  standards — what  does  cause  you  problems?  Is  there  a  liaison 
problem  here,  so  that  you  aren't  in  fact  able  to  establish  a  relationship 
with  those  people  who  are  establishing  criteria?  Or  is  it  that  they,  not 
being  professionally  competent,  are  establishing  a  criteria  beyond 
their  ability  or  your  ability  to  achieve?  You  know  about  it,  but  there 
is  nothing  presently  available  from  a  technical  point  of  view  so  that 
you  could  adhere  to  it  whether  you  wanted  to  or  not?  Where  does  the 
problem  come  from  ? 
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Dr.  EcatARDT.  I  think  the  problem  conies  in  that  yre  don't  know 
where  the  level  is  going  to  be  set.  I  think  the  example  is  evidenced  by 
the  fact  that  three  different  people  came  up  with  three  different  criteria. 

Mr.  Daddario.  By  "lever'  do  you  mean  there  is  no  level  which  can 
be  set  which  you  now  are  capable  of  meeting? 

Dr.EcKABDT.  There  is  some  level,  yes. 

Mr.  Daddario.  Is  this  part  of  the  problem  ? 

Dr.  EcKARDT.  I  think  this  is  right,  yes. 

We  had  a  conference  with  the  Public  Health  Service  prior  to  the 
issuance  of  these  (indicating)  and  we  proposed  that  rather  than  come 
out  with  these  recommended  levels  at  this  time  that  perhaps  we  come 
out  with  an  intermediary  level  until  such  time  as  the  leadtmie  to  pro- 
duce  what  they  felt  really  was  necessary  would  be  obtained. 

Mr.  Dammrio.  Are  you  able  to  discuss  why  this  recommendation 
was  not  followed  ? 

Dr.  Egkardt.  I  don't  understand  that.  I  don't  know  why,  frankly. 

Mr,  Daddario.  But  your  request  for  an  intermediary  standard  was  so 
that  you  could  develop  the  technical  capability  in  order  to  put  your 
shop  in  order  and  to  meet  that  particular  criteria.  Once  achieved,  you 
could  then  begin  looking  for  higher  goals. 

Mr.  Gammelqard.  That  was  part  of  it,  I  might  add,  Mr.  Chairman. 
The  other  part  was  that  with  inadequate  monitoring  in  New  York  City 
they  didn't  know  what  was  in  the  atmosphere  in  New  York  City  as  a 
whole — just  a  couple  of  points.  By  brining  the  sulfur  down  from 
around  2.5  percent  in  the  residual  fuel  oils  used  in  the  powerplants 
and  other  big  buildings,  down  to  some  intermediate  level,  then  estab- 
lishing a  good  monitoring  system,  which  Austin  Heller  is  now  doing — 
vou  nught  find  by  going  to  1  percent  you  would  achieve  a  satisfactory 
level  of  sulfur  dioxide  m  the  atmosphere.  To  require  going  from  2.5 
down  to  three-tenths  in  a  couple  of  years  could  result  in  sulnir  dioxide 
levels  lower  than  the  one-tenth  part  per  million  recommended  by  PHS. 

Mr.  Daddario.  Then  your  problem  involves  the  techniques  necessary 
to  know  what  ought  to  be  done,  and  then  the  ability  to  have  the  time 
within  which  you  could  acceptably  and  technically  meet  those 
requirements. 

Mr.  Gammeloard.  Exactly. 

Mr.  MosHER.  In  the  book  supplied  by  U.S.  Public  Health  Service, 
what  are  the  time  requirements  with  regard  to  the  one-tenth  part  per 
million  ? 

Dr.  EcKARDT.  This  is  not  a  regulation,  but  a  criteria.  We  are  con- 
cerned about  the  mechanism  by  which  criteria  would  be  adopted  into 
standards  which  would  then  come  under  regulations. 

Mr.  MosHKR.  You  are  not  under  any  specific  time  compulsion? 

Dr.  Eckardt.  Under  this  document,  no,  but  in  Pennsylvania,  yes. 

Mr.  Beix.  Dr.  Eckardt,  you  said  the  Bechtel  Corp.  was  doing  a  study 
in  which  the  cost  of  equipping  the  refineries  in  the  Caribbean  areas  to 
produce  low  sulfur  content  oils  would  cost  in  the  area  of  three-quarters 
of  a  billion  dollars.  What  was  the  level  you  were  trying  to  reach  in  that 
study? 

Mr.  Oammelgard.  That  was  getting  down  to  a  level  of  approximately 
a  half  percent.  Hopefully  maybe  a  little  lower  than  that. 

Mr.  Bkll.  Actually  that  maV  not  even  be  a  requirement  as  far  as  the 
eastern  seaboard  is  concerned?  You  may  be  getting  2  percent  or  1 
percent?  t 
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Mr.  Gammeloard.  With  the  rules  that  are  currently  under  study  in 
New  York  and  New  Jersey,  it  looks  like  the  three-tenths,  and  ttie  .37 
they  are  talking  about,  is  more  realistic  as  to  what  their  goal  is  than 
1  percent. 

Mr.  Daddabio.  A£r.  Oammelgard,  when  will  New  York  City  have 
what  you  would  expect  to  be  a  good  mcmitoring  system?  They  are 
developing  it  at  the  moment,  as  I  understand  it,  but  when  will  they 
achieve  it  1 

Mr.  Oammelgard.  I  believe  that  they  expect  to  have  it  by  the  end 
of  this  year.  I  think  his  goal  is  36  staticms  with  a  grid  covering  the 
five  borou^. 

Mr.  Daddario.  Taking  New  York  as  one  area,  where  do  we  stand 
in  our  other  cities  ? 

Mr.  Oammelgard.  Chicago  has  an  excellent  system  which  went  in 
about  4  years  ago  in  which  they  girded  the  entire  city  and  then  tekm- 
etered  in  from  some  of  the  key  stations— not  all  of  th^n,  because 
telemetering  is  expensive.  They  know  what  the  air  in  Chicago  con- 
tains. There  are  eight  telemetered  stations  measuring  wind  velocity 
and  direotion  plus  SO2  and  they  soon  will  add  devices  to  measure 
particulates. 

I  am  quite  certain  Los  Angeles  has  a  good  grasp  on  what  is  in  their 
atmosphere.  I  dont  know  what  their  monitoring  system  is,  but  very 
few  cities  have  a  sufficient  number  of  stations  to  really  know  what  is 
in  their  atmosphere. 

The  Oovemment  CAMP  system,  or  continuous  air  monitoring  pro- 
gram, usually  consists  of  one  station  per  city^  and  this  is  not  a  good 
indication  of  what  is  in  the  atmosphere  of  a  big  city. 

Mr.  Daddario.  Are  the  techniques  which  are  being  developed  to 
set  up  these  stations,  even  though  the  weather  cmiditions  are  different 
in  certain  places,  are  they  systems  mutually  compatible  so  that  tiie 
lessons  being  learned  in  those  cities  where  we  are  doing  a  good  job, 
such  as  Chicago,  can  be  transferred  quickly  and  without  too  much 
cost  to  these  other  cities  f 

Mr.  Oammelgard.  Yes. 

Mr.  Daddario.  Do  you  have  any  idea  as  to  what  the  size  of  the  city 
ought  to  be  to  necessarily  compel  it  to  have  a  good  mcmitoring  system  ? 

Mr.  Oammelgard.  I  think  it  would  probably  depend  on  what  the  air 
pollution  problem  seems  to  be  in  the  city.  Certainly  some  cities  have 
a  much  lesser  problem,  obviously,  than  others. 

Mr.  Daddario.  But  it  would  be  wise  for  most  cities  of  size  to  take 
a  look  at  this  and  to  come  to  some  judgment  about  what  they  do  need. 

Mr.  Oammelgard.  I  think  so.  like  your  Clevelands,  Toledos  and 
Detroits.  They  certainly  should  have  their  air  system  adequately 
monitored. 

Mr.  Daddario.  Which  they  presently  do  not  have  ? 

Mr.  Oammelgard.  They  don't  in  my  opinion. 

Mr.  MosHER.  You  say  there  is  a  need  for  more  than  one  monitoring 
location  in  each  city  ? 

Mr.  Oammelgard.  Yes. 

Mr.  MosHER.  Can  you  put  this  in  terms  of  square  miles  or  number 
of  population?  How  about  a  city  of  80,000,  would  one  monitoring 
spot  be  all  right  for  small  cities  such  as  that,  or  does  this  depend  on 
what  the  industrial  situation  is  there,  and  the  location  of  the  in- 
dustries ?  Is  that  what  determines  it  ?  r^         T 
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Mr.  Gakmeloard.  Not  only  industry,  but  other  sources,  too. 

I  would  say,  for  example.  Tulsa  is  one  of  the  cleanest  cities  in  the 
country  and  1  think  if  they  nad  one  w^-located  station  they  couldn't 
justify  putting  in  a  dozen  stations  or  even  a  half  dozen. 

Mr.  MosHER.  So  this  is  an  individual  decision  depending  on  the 
character  of  the  city  ? 

Mr.  Gammelgabd.  Yes.  As  I  recall  the  Chicago  system,  just  the 
monitoring  stations,  the  equipment  itself  costs  something  like  $135,000, 
80  you  are  not  talking  about  peanuts  for  a  good  system. 

Mr.  Daadabio.  What  responsibility  do  vou  have,  taking  into  con- 
sideration that  we  are  in  the  process  of  cetablishing  criteria  to  improve 
things,  to  anticipate  what  some  G<)vemment  agency  may  require  you 
to  do  by  taking  the  situation  as  it  presently  exists,  and  domg  what 
is  necessary  to  improve  it,  without  any  compmsion  ? 

Dr.  EcKABDT.  We  are  attempting  to  anticipate  this  and  proceed 
according^. 

Mr.  Daodabio.  We  could  expect,  then,  that  industry  will  be  making 
such  eflforts? 

Dr.  EcKABDT.  I  think  they  will,  yes. 

Mr.  Qakmxlqard.  I'd  like  to  point  out,  Mr.  Chairman,  that  since 
the  end  of  World  War  11,  all  of  our  lighter  products,  gasoline,  kero- 
sene. No.  1  and  No.  2  heating  oils  and  diesel  fuels,  have  all  been  de- 
sulfurized  to  a  much  greater  degree  than  they  were  at  the  end  of  World 
War  II  so  that  the  sulfur  content  has  dropped  by  more  than  60  per- 
cent in  that  20-year  period  in  the  li^ht  proaucts.  There  is  practically 
no  sulfur  in  gasoline  today,  but  aesulxurizing  heavy  residual  fuel, 
which  is  our  remaining  problem,  is  very  exi)ensive  and  as  the  point 
was  made,  you  can  price  yourself  out  of  the  market  if  your  competing 
fuels  still  stay  at  the  present  level. 

Mr.  Daddabio.  You  jSnally  answered  Mr.  Bell's  question. 

You  would  expect,  then,  that  the  same  research  which  has  allowed 
you  to  do  a  better  job  with  certain  fuels  will  continue  to  go  on,  I  would 
expect,  at  an  accelerated  pace,  to  the  point  where  you  can  do  the  same 
thing  with  these  other  fuels  that  presently  cause  you  this  problem? 

Mr.  Gamkeloabd.  Yes. 

Mr.  Daih)abio.  It  is  not  that  you  are  ignoring  the  situation.  You 
recognize  that  it  exists  and  you  are  trying  to  do  something  about  it. 

Mr.  Gammelgabd.  In  the  year  1966  the  oil  compani^  in  this  country 
spent  over  $4  million  on  research  to  develop  or  to  improve  the  de- 
sulfurization  processes  for  residual  fuel. 

Mr.  Daih>ario.  Do  you  have  any  judgment,  Mr.  Gamme^ard,  as  to 
what  research  effort  is  going  to  be  re<][uired  in  order  to  do  a  much 
better  job  in  this  area?  As  vou  look  at  it,  do  you  have  an  estimate  as 
to  what  time  period  will  allow  you  to  improve  this  sulfur  content? 

Mr.  Gammelgard.  We  have  the  technical  feasibility  now  to  desul- 
furize  residual  fuel  oils.  One  of  the  major  companies  operating  in  this 
country  and  in  South  America  made  an  investment  several  years  ago 
on  the  strength  of  tlw  New  York  City  1964  code  which  at  that  time 
scheduled  a  stepwise  reduction  to  a  2.2  percent  maximum  sulfur  by 
October  1969.  Before  the  facilities  were  even  completed,  the  grouna 
rulee  and  the  target  had  changed  so  that  this  facility  was  practically 
useless  to  them.  More  recently  the  target  and  the  date  for  achieving  it 
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have  again  been  changed  and  they  will  require  an  additional  invest- 
ment to  meet  the  new  goals — which  is  a  pretty  wasteful  way  of  doing  it. 

One  of  the  other  major  companies  recently  announced  that  they  are 
going  to  invest  $120  million  in  their  big  refinery  in  Venezuela  to  de- 
sulfiS-ize  their  residual  fuel  for  the  east  coast  market  and  I  presume 
they  are  planning  to  bring  the  sulfur  down  well  below  1  percent.  That 
is  a  big  investment. 

Mr.  Daddario.  This  is  an  answer  to  a  question  I  previously  asked. 
Your  ability  to  improve  the  situation  is  somewhat  encumbered  by  the 
fact  that  you  might  make  the  necessary  capital  investments  to  reach 
a  certain  standara,  and  then  find  that  that  will  not  accomplish  what 
the  regulatory  agencies  want.  It  puts  you  in  a  position  where  you  have 
a  plant  which  is  brand  new  and  is  perhaps  not  even  used? 

Mr.  Gammeloard.  Yes. 

Mr.  Daddario.  A  plant  which  is  now  obsolete  though  better  than 
what  you  have  and  still  unable  to  meet  the  requirements.  We  would 
like  to  have  some  understanding  as  to  that  llefore  you  make  such 
capital  investment. 

Mr.  Gammelgard.  That  is  right. 

Mr.  Daddario.  There  is  already  at  least  one  incident,  and  others, 
where  such  investments  have  been  made  to  meet  an  improved  criteria 
which  you  have  already  been  advised  is  inadequate  ? 

if r.  Gam31elgard.  That  is  correct.  I  know  of  one  such  company. 

Mr.  Daddario.  Is  it  possible  that  you  can  get  the  background  of  that 
situation  so  that  we  may  have  it  for  the  record,  Mr.  Gammelgard? 

Mr.  Gammelgard.  I  hielieve  so.  I  will  ask  them,  certainly. 

Mr.  Bell.  Where  is  the  gravity  of  a  black  oil  where  you  have  a 
considerable  problem  with  sulfur  and  the  higher  oils  or  lighter  oils 
where  you  don't  have,  such  as  you  just  described?  What  gravity  is 
that? 

Mr.  Gammelgard.  A  typical  No.  6  is  around  12®  A.P.I.  gravity, 
just  a  little  bit  lighter  than  water. 

Mr.  Bell.  You  are  talking  about  real  heavy  oil  ? 

Mr.  Gammelgard.  Heal  heavy.  With  a  high  B.t.u,  content  per  gallon. 
Much  higher  than  gasoline  or  propane. 

Mr.  Bell.  As  far  as  most  of  the  companies  are  concerned,  the  over- 
whelming amount  of  oil  they  sell  then  is  really  the  higher  gravity  oil? 

Mr.  Gammelgard.  That  is  correct. 

Mr.  Bell.  You  are  really  talking  about  the  bottom  of  the  barrel 
at  the  reiBnery.  In  other  words,  you  have  a  breakdown  for  lower  ends 
in  your  fuels ;  is  that  what  you  are  saying? 

Mr.  Gam3ielgard.  Yes. 

Mr.  Daddario.  Proceed,  please,  Dr.  Kckardt. 

Dr.  EcKARDT.  It  should  also  be  noted  that  once  an  air  quality  stand- 
ard has  been  adopted  the  question  of  how  best  to  achieve  it  still  must 
be  answered.  Because  of  variations  in  meteorologic  and  topographic 
conditions,  types,  and  concentrations  of  industry,  prevailing  fuel  use 
patterns,  and  other  factors,  translation  of  air  quality  goals  into  specific 
control  measures — or  emission  standards — is  a  complex  task. 

If  pollution  is  to  be  controlled — as  we  believe  it  should  be — on  a 
cost  eflfectiveness  basis,  there  is  a  real  need  for  research  into  methods 
of  determining  what  combination  of  control  measures  can  do  the 
best  job  at  the  lowest  overall  cost  to  the  community. 
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Unless  such  research  is  undertaken  there  will  inevitably  be  a 
tendency  for  one  jurisdiction  merely  to  copy  the  actions  of  another, 
whether  appropriate  or  not  The  result  could  be  wasteful  expenditures 
m  some  areas  and  inadequate  control  in  others. 

Meanwhile,  the  development  of  better  methods  for  determining 
what  specific  control  measures  are  needed  to  accomplish  specific  air 
quality  cfciectives  should  be  an  item  of  the  highest  priority.  Otherwise, 
our  air  pollution  control  efforts  may  fail  to  produce  the  desired  effect 
on  air  quality. 

In  concluding,  I  should  like  to  make  one  observation  concerning  an 
aspect  of  the  Air  Quality  Act  which  we  may  tend  to  overlook.  Under 
the  abatement  conference  procedure  established  back  in  1963,  which 
also  carries  over  into  the  new  law,  the  Federal  Government  still  can 
and  does  recommend  specific  control  measures  for  pollutants  on  which 
no  criteria  have  been  issued.  Certainly  the  control  measures  recom- 
mended and  adopted  under  these  abatement  procedures  ought  to  be 
subject  to  the  same  tests  of  economic  and  technologic  f easibUity. 

I  want  to  thank  the  committee  once  again  for  Qie  opportunity  to 
appear  here  today. 

That  concludes  my  statement. 

With  your  permission,  I  would  like  to  address  myself  to  a  question 
asked  yesterday  of  Mr.  Evan.  I  see  he  is  not  here  today.  I  don^t  think 
he  got  a  good  answer  ana  I  think  I  can  ^ve  a  little  better  one. 

Mr,  Daddasoo.  Will  you  restate  the  question  and  tell  us  your  answer? 

Dr.  EcKARDT.  He  inquired  yesterday  about  what  action  was  taken 
by  New  York  City  during  the  November  1966  air  pollution  episode  and 
I  got  the  impression  that  he  left  here  and  maybe  the  committee  felt 
that  no  action  was  taken.  This  was  not  true.  In  fact,  three  steps  were 
taken  in  New  York.  Consolidated  Edison  was  asked  to  use  the  lowest 
possible  sulfur  content  fuel  they  could.  Incineration  in  apartment 
nouses,  and  the  city  incinerators  was  stopped  and  people  were  asked 
voluntarily  not  to  drive  into  the  city. 

Then  another  corollary  question  he  asked  was,  does  New  York  have 
a  plan  ?  Well,  this  is  part  of  it,  but  there  is  an  additional  plan  that 
is  available  in  New  York  for  action  if  they  have  another  air  pjDllution 
emer^ncv.  I  happen  to  serve  on  the  Medical  Advisory  Committee  for 
the  Air  Pollution  Control  Authority  up  there  and  they  have  rexiently 
asked  us  to  review  this  plan  and  in  essence  we  approved  it,  from  a 
medical  standpoint,  with  one  exception,  and  an  interesting  one,  and 
that  was  that  the^  had  recommended  that  the  heat  in  apartment  build- 
ings not  be  permitted  to  exceed  60°  Fahrenheit.  We,  on  the  medical 
aovisory  committee,  thought  that  this  was  too  low  a  temperature  and 
would  probably  cause  more  hardship  and  perhajjs  more  deaths  than 
the  air  pollution  itself,  so  we  recommenaed  this  be  raised  to  68° 
Fahrenheit  But  other  than  this  one  recommendation,  the  plan  was 
approved  and  so  far  as  I  know  it  is  in  effect  in  New  York  City. 

Mr.  Daddario.  Dr.  Eckardt,  having  brought  up  the  question  of  a 
serious  episode  coming  about,  let's  say  one  even  more  serious  than  the 
Thanksgiving  episode  2  years  back,  should  there  not  be  a  plan  which 
can  take  effective  action?  Should  there  not  be,  for  example,  the  ability 
to  prevent  unnecessary  traffic  in  New  York  and  have  some  way  to 
enforce  this? 
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We  ought  to  be  able  to  do  much  more  than  to  say  to  people,  *  We 
would  like  you  to  do  this"  if  in  fact  it  could  cause  great  harm  to  a 
great  niunber  of  people. 

Dr.  EcKABDT.  In  effect,  the  plan  developed  by  New  York,  depending 
upon  the  levels  of  air  pollution  muasurea,  goes  from  voluntary  action 
to  mandatory  action. 

When  the  mayor  of  the  city  of  New  York  declares  a  state  of  emer- 
gencv,  they  can  prevent  traffic  from  coming  into  the  city  because 
you  have  to  cross  a  bridge  or  a  tunnel  or  something  to  get  mto  New 
York  City  and  I  know  during  one  of  the  heavy  buzzards  that  they 
had  in  New  York,  as  a  New  Jersey  resident,  I  was  not  able  to  cet  into 
New  Yoit  with  my  automobile  because  they  would  not  let  you  urough 
the  Lincohi  Tunnel,  or  the  Holland  Tunnel. 

Mr.  Baddario.  Etoes  your  knowledge  of  that  situation  give  you  the 
ability  to  answer  as  to  whether  or  ndt  the  mayor  does  have  the  ability 
to  declare  a  state  of  emergency  in  the  case  of  air  pollution,  or  does 
the  law  confine  him  to  certain  other  tihings  such  as  snowstorms?  Has 
the  necessary  step  been  taken  so  that  he  might  declare  a  state  of  emer- 
gency for  tnis  purpose  and  would  not  the  state  of  emergen<^  imder 
this  set  of  facts  compel  him  to  do  different  things?  I  wcmld  imagine 
there  would  need  to  be  hospitali^ition  of  certain  people.  Perhaps  even 
moving  them  from  a  city. 

Dr.  EcKARDT.  All  of  this  is  incorporated  into  the  plan.  I  dont  know 
the  legal  implications  because  I  am  not  a  lawyer  and  whether  this 
would  hold  up  in  court,  but  my  understanding  is  thaft  he  does  this 
under  a  general  type  of  law  declaring  a  state  o3  emergency  and  then 
under  this  he  can  make  the  individual  adhere  to  certain  regulati<»is 
which  he  issues. 

Mr.  Daddabio.  It  may  be  that  the  plans  to  meet  such  emei^^encies 
seem  to  be  more  tenuous  than  real  and  that  they  would  necessitate  a 
great  deal  of  improvisation.  We  are  not  going  to  come  to  an  answer 
about  that  now.  but  certainly  it  does  call  upon  us  to  follow  through, 
as  Mr.  GammelgBird  has  saia,  to  have  monitoring  capabilities  which 
are  adequate,  and  then  to  take  other  steps  when  the  situation  requires 
it.  Otherwise  the  monitoring  system  would  be  unnecessary. 

Dr.  EoKARDT.  My  understanding,  Mr.  Chairman,  is  that  in  Chicago, 
Mr.  Stanley,  who  is  head  of  their  air  pollution  control  department, 
has  what  he  caiUs  a  "hot  Hne"  to  the  utility  companies  and  when  the 
air  levels  on  his  telemetered  monitoring  stations  get  to  a  level  w*here 
he  feels  something  should  be  done  about  it,  then  he  calls  the  utilities 
and  suggests  that  wiey  change  also  to  a  lower  sulfur  fuel. 

Mr.  Bell.  Dr.  Eckardt,  to  what  extent  is  the  American  Petroleum 
Institute,  which  includes  most  of  the  large  oil  industries  in  the  Nati^m, 
involved  in  gas  production  as  compared  to  fuel  oil  ? 

Dr.  EcKARDT,  I  don't  really  know.  Would  you  like  to  answer? 

Mr.  Gamkelgard.  I  will  make  a  general  answer  to  that,  if  I  may. 

In  the  production  of  crude  oil  almost  invariably  gas  is  produced 
along  with  it,  to  a  widelv  varying  extent  The  gas-oil  ratio  can  be  all 
over  the  map.  So  we  in  tne  oil  business  are  involved  in  gas  production 
too.  However,  well  over  half  of  the  natural  gas  product  in  this  coun- 
try comes  from  ffas  wells  which  produce  no  crude  oil. 

Mr.  Bell.  As  T  understand  your  testimony  earlier,  it  would  indicate 
to  me  that  gas  is  less  a  source  of  a  pollutant  than  is  fuel  oil,  is  that 
right? 
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Mr.  Gammeloabd.  In  comparison  with  a  1  or  2  percent  sulfur  resid- 
ual fuel  oil,  yes,  that  is  correct. 

Mr.  Belju  To  explore  that  further,  would  it  not  cost  you  less  to  make 
your  ffas  controls,  whatever  they  need  to  be,  than  to  make  the  neces- 
sary cnimges  in  the  fuel  oil  to  eliminate  your  milfur. 

Mr.  Qammxu^asd.  There  is  a  limit,  of  course,  to  the  gas  reserves 
in  the  country  and  if  the  gas  reserves  are  used  to,  say,  fuel  all  the 
powerplants  m  the  country,  with  the  big  increase  in  demand  that 
18  forecast  for  power  in  this  country,  I  think  we  would  seriouslv  dip 
into  our  reserves.  Secretary  Udall  a  year  ago  was  very  concerned  and 
said  publicly,  that  the  reserve  ratio,  that  is,  the  number  of  years  sup- 
ply of  gas  to  current  annual  consumption,  is  steadily  dropping  and 
he  doesn't  want  to  see  it  drop  because  if  that  cimtinues  too  long  we  will 
run  out  of  gas. 

Mr.  BvLL.  Arent  we  in  the  same  position  as  far  as  production  of  any 
kind  of  oil  is  concentrated?  Do  we  have  unlimited  amounts  of  re- 
sources of  oil! 

Mr.  Oakmelgard.  No,  we  do  not,  but  when  I  refer  to  the  reserve 
ratio  I  am  tying  it  to  the  known  reserves  of  crude  oil  to  the  current 
consumption  of  crude  oil.  That  ratio  has  not  been  dropping  in  the 
same  manner.  The  ^  reserves  to  consumption  ratio  has  be^  drop- 
ping, and  I  think  it  is  currently  about  16.6  to  1.  Secretary  Udall  wants 
this  down-trend  reversed. 

Mr.  Bjoim  As  I  understand  it,  earUer  you  said  there  is  always  a  ob- 
tain amount  of  gas,  and  in  many  cases  there  is  too  much  gas  over  oiL 
When  you  find  a  new  field  you  also  find  ^  with  oil. 

Mr.  Gakkelqabd.  Some  of  that  gas  is  used  to  repressure  the  forma- 
tion so  as  to  eventually  produce  more  of  the  crude  from  the  forma- 
tion and  it  is  not  sold  as  gas  to  consumers. 

Mr.  Bell.  Eventually,  when  you  get  the  crude  out,  you  then  get 
the  gas  out  too. 

Afr.  Gammelgard.  Yes. 

Mr.  Bell.  You  can  probably  see  what  I  am  coming  to.  If  gas  is  less 
of  a  pollutant,  and  if  all  of  the  oil  companies  produce  as  much  gas 
as  they  do  oil  and  maybe  more,  why  wouldn't  it  be  a  good  direction 
for  the  oil  companies  to  start  moving  toward  the  production  and  sale 
of  ^  and  thus  eliminate  the  pollutant  problem,  the  costs  and  so  forth. 
This  would  be  the  direction  you  could  go  and  save  yourself  a  lot  of 
money. 

Now,  is  this  a  practical  suggestion  ? 

Mr.  Gahmelqakd.  I  thinK  that  is  what  has  actually  been  happen- 
ing. If  you  examine  the  last  10  years,  the  annual  increase  in  gas  con- 
sumption in  this  coantsy  has  exceeded  the  annual  increase  in  petro- 
leum liquid  products.  Gas  consumption  has  grown  at  a  substantially 
hiffher  rate  than  the  growth  of  the  liquid  petroleum  products. 

Mr.  Bell.  In  other  words,  you  are  saying  the  gas  is  taking  over  your 
competition  ?  Is  that  also  true  ? 

Mj".  Gammeloabd.  It  is  taking  over  some  of  the  markets  formerly 
served  by  other  fuels^  such  as  coal  and  oil.  Large  scale  substitution  of 
gas  for  residual  fuel  in  the  east  coast  market  would  have  a  very  seri- 
ous impact  on  the  economies  of  friendly  Caribbean  nations  now  sup- 
plying fuel  oil  to  this  market 
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Mr.  Bell.  In  other  words,  the  sale  of  gas  is  becoming  a  little  bit  more 
competitive,  as  it  is  ri^ht  now,  even  witnout  your  economic  changes  in 
sulfur  content.  It  is  still  becoming  more  of  a  competition  to  you  m  the 
sale  of  your  products,  is  that  right  ? 

Mr.  Gammelgard.  That  is  correct,  but  I  would  like  to  also  point  out 
that  gas  is  not  a  nonpoUuting  fuel.  Combustion  of  gas  makes  nitrogen 
oxides  the  same  as  other  fossilfuels  do. 

Mr.  Bell.  You  did  ^ve  me  some  tremendous  figures  involving  the 
cost  of  sulfur  elimination.  You  did  not  give  me  any  such  figures  relat- 
ing to  the  elimination  of  pollutants  in  gas,  so  I  am  assuming  that  it  is 
less  expensive  to  eliminate  pollutants  m  gas.  I  think  you  testified  to 
that  eflfect. 

Mr.  Gammelgard.  Yes,  that  is  right. 

Mr.  Bell.  Then  the  onlv  argument  I  can  see  that  you  have  is  that 
you  might  run  out  of  gas,  but  jou  wont  run  out  of  heavy  oil. 

Mr.  Gammblgabd.  I  don't  think  we  will  run  out  of  crude  oil. 

Mr.  Bell.  That  is  a  debatable  point. 

Mr.  Gammelgabd.  Some  day,  of  course. 

Mr.  Bell.  The  other  point  would  be,  why  wouldn't  tlie  industry  be 
wise  to  think  in  this  direction  ? 

Mr.  Daddario.  I  think  you  have  answered  that  question. 

Mr.  Brown. 

Mr.  Brown.  No  questions 

Mr.  Daddario.  I  would  then  like  to  go  to  Dr.  MacFarland's  state- 
ment. 

(Dr.  MacFarland*s  biography  follows :) 

Db.  Habold  N.  MaoFablano 

Education,^lJxdYeT8itj  of  Toronto:  B^,  1941;  University  of  Toronto:  MA., 
1942 ;  University  of  Toronto :  Ph.  D.,  1949. 

Present  Position, — September  1965  to  present  Director,  Inhalation  DiiiBioii, 
Hazleton  Laboratories,  Inc. :  Directs  the  overaU  research  and  apidied  programs 
for  the  Inhalation  Division  encompassing  the  fields  of  respiratory  physiology  and 
pharmacology,  inhalation  toxicology,  industrial  hygiene  and  air  poUntion. 

January  1965  to  present  Vice  President  and  Director,  Resources  Research,  Inc. 
(suiMddiary  of  Hazleton  Laboratories,  Inc) :  Assists  in  corporate  planning  for 
Resources  Research,  Inc.;  provides  toxiccAogical  interpretation  of  air  pollution 
findings;  acts  as  liaison  between  RRI  and  Hazleton  Laboratories,  particularly 
with  respect  to  performance  of  research  in  air  pollution  involving  biological 
effects. 

Experience. — ^1962-1965.  Senior  Toxieologist,  Hazleton  Laboratories,  Inc :  Re- 
search coordination  and  development  in  environmental  health ;  toxicological  con- 
sulting in  the  field  of  military  industrial  chemicals. 

195^1962.  Department  of  National  Health  and  Welfare,  Ottawa,  Canada :  As- 
sistant Chief,  Occupational  Health  Laboratory  (1952-1954) ;  Head,  Researdi 
Oroup,  Occupational  Health  Division  (1964-1969) ;  Senior  Scientific  Ofilcer, 
Biological  Unit,  Occupational  Health  Division  (1959-1962) :  Dvaluation  of  pesti- 
cide hazards  in  orchards;  supervision  of  problems  in  air  and  water  pollution; 
experimental  therapeutics  in  pulmonary  edema;  evaluation  of  hazards  from 
thermodecomposition  of  plastics ;  fundamental  studies  on  respiratory  function ; 
toxicological  and  pharmacological  evaluation  of  pulmonary  irritants ;  statistical 
design  and  evaluation ;  design  of  equipment  for  studies  with  airt>ome  toxicants. 

1949-1951.  Chief,  Toxicology  Section,  Defense  Research  Medical  Laboratories, 
Department  of  National  Defense,  Ottawa,  Canada :  Toxicology  of  fluorine  com- 
pounds, toxic  gases  and  anticholinesterase  agents ;  chemical  warfare. 
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19il-19i9.  Department  of  Physiological  Hygiene,  University  of  Toronto,  Can- 
ada: Research  Assistant  (1941-1948);  Research  Fellow  (194S-1947) ;  Senior 
Research  FeUow  (1940-1947);  Lecturer  In  Industrial  Hygiene  (1947-1949). 
Synthetic  organic  chemistry;  metaboUc  studies  of  foreign  organic  compounds; 
azperimental  therapeutics  in  heavy  metal  poisoning ;  toxicology  of  organic  com- 
pounds, heavy  metals  and  airborne  toxicants. 

ProfesHonal  Memberships, — 

Air  Pollution  Control  Association  (company  representative) ; 

American  Association  for  the  Advancement  of  Science ; 

American  Public  Health  Association ; 

American  Industrial  Hygiene  Association ; 

Canadian  Federation  of  Biological  Societies ; 

The  Canadian  Physiological  Society ; 

Tlie  Pharmacological  Society  of  Canada  (charter  member) ; 

Society  of  Toxicology  (charter  member) ; 

Consultant,  Threshold  Limits  (Committee,  American  Conference  of  Govern- 
mental  Industrial  Hygienists ; 

Member,  Z-d7  Committee  of  American  Standards  Association ; 

Ortlflcation  from  the  American  Board  of  Industrial  Hygiene  in  the  Toxlco- 
logical  Aspects  of  Industrial  Hygiene ; 

Member,  Editorial  Board,  Toxicology  and  Applied  Pharmacology. 

STATEUENT  OF  D£.  HABOLD  H.  HacFABLAlTD,  HAZLETON 
LABOEATOfilES,  INC. 

Dr.  MacFabland.  Mr.  Chairman  and  gentlemen,  I  thank  you  for  the 
opportunity  to  present  testimony  to  this  committee. 

My  primary  purpose  today  ^s  to  describe  to  jovl  two  large  experi- 
mental investigations  having  to  do  with  the  biolo^cal  effects  of  air 
pollutants  which  are  presently  being  conducted  at  Hazleton  Labora- 
tories, Inc.  Hazleton  Laboratories  is  an  independent  life  sciences  re- 
search firm  which  performs  contract  research  for  Grovernment  and 
industey.  Its  laboratories  are  located  just  a  few  miles  from  here,  near 
Falls  Church  in  northern  Virginia. 

In  the  last  2  days  the  need  for  additional  knowledge  in  order  to 
determine  meaningful  criteria  and  to  set  objective  standards  for  air 
pollutants  has  been  emphasized  more  tlian  once.  Specialists  in  this 
field  have  been  aware  for  many  years  of  the  deficiencies  that  exist  in 
our  knowledge,  but  it  has  been  only  comparatively  recently  that  ade- 
quate funding  has  become  available  to  imdertake  the  rather  extensive 
mvestigations  thajt  are  re(}uired. 

What  are  the  deficiencies  and  what  needs  to  be  done?  Examination 
of  existing  experimental  studies  on  the  biological  effects  of  air  polhi- 
tants  reveals  a  pattern  which  is  readily  xmderstandable.  The  first  in- 
vestigators— toxicoloffists,  physiologists,  and  scientists  from  cognate 
specialties— examined  some  of  the  simple  gaseous  pollutants,  such  as 
milf  ur  dioxide,  in  short-term  or  acute  studies.  In  order  to  increase  the 
chances  of  seeing  biological  responses,  they  worked  with  very  high 
concentrations  of  these  agents.  And  since  one  tends  to  do  the  simple 
and  inexpensive  thing  first,  these  early  trials  were  performed  with 
small  laboratory  rodents  as  the  test  species.  The  measures  of  response 
in  these  animals  were  also  simple  and  obvious — ^otoss  pathological 
damage  and  death.  Although  it  was  appreciated  that  human  popu- 
lations are  scarcely  ever  exposed  to  just  a  single  pollutant,  investiga- 
tors nonetheless  usually  only  looked  at  single  pollutants  and  almost  no 
work  was  done  with  mixtures  of  pollutants. 
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But  what  is  the  real  problem  that  oonfronts  us?  We  want  to  know 
the  effects  of  pollutants,  particularly  mixtures  of  them,  on  human  sub- 
jects underffomg  very  long-term  exposures  to  quite  low  eoncentrataona. 
So,  it  would  seem  that  the  woric  that  had  been  done  was  just  th»  oppo- 
site of  what  was  needed.  And,  to  add  the  coup  de  grace,  enough  was 
known  about  the  e&cts  of  air  pollutants  on  human  populations  to 
realize  that  certain  predisposed  individuals — ^the  respin^ory  cripples, 
asthmatics,  chronic  Droncnitics  and  cardiopulmonary  «ases — ^were  es- 
pecially liable  to  adverse  effects.  But  there  were  no  analogous  experi- 
mental studies  on  such  special  types  of  population;  that  is,  animals 
in  which  a  functicmal  impairment  had  been  estaiUishea  before  exposing 
them  to  pollutants. 

We  approached  representatives  of  the  coal-burning  electric  power 
utilities  a  few  years  ago  with  the  auggestion  that  biological  stumee  be 
und^iaken  in  which  many  of  ^e  ejects  seen  in  earlier  work  would 
be  overcome  by  means  of  adequate  experimental  design.  In  due  comse, 
the  Edison  Electric  Institute  and  the  National  Coal  Association,  with 
minor  contributioos  from  two  or  three  other  sponsors,  authorised  a 
five-and-a-half -jrear  series  of  investigations  at  a  cost  of  $2.2  million. 
A  recent  analvsis  indicates  that  the  i)rocram  will  actually  require  7 
years  to  complete  and  the  total  cost  will  be  $3.3  million.  The  work  on 
this  program  commenced  in  June  1966,  a  year  and  a  half  prior  to  the 
adoption  of  the  Air  Ouality  Act  of  1967. 

Mr.  Daj)Pario.  Has  that  7-year  and  $3.3-million  proposal  been  ap- 
proved? Do  you  have  the  funds  for  it!  Are  you  going  ahead  with  itf 

Dr.  MacFaklakd.  We  haven't  the  f  imds  for  it  yet. 

Mr.  Daddario.  You  have  the  funds  for  the  6-year  study  at  $2.2  mil- 
lion, but  do  you  expect  the  same  people  would  support  tne  additional 
expenses? 

Dr.  MacFarland.  We  have  hopes  of  getting  an  additional  sponsor 
now  to  provide  the  remaining  $1.1  million  that  we  need.  In  the  mont^ 
preceding  the  authorization  of  this  contract  in  June  1966,  we  had  s^ 
proachea  the  U.S.  Public  Health  Service  to  see  if  they  would  contrio- 
ute  to  the  financial  support  of  this  project.  They  refused.  More  re- 
cently, particularly  with  the  enactment  of  the  Air  Quality  Act,  we 
believe  there  is  a  possibility  now  that  they  may  be  preparea  to  recon- 
sider their  earlier  decision.  So  we  have  started  to  approach  them  witfi 
a  view  to  seeing  if  they  miffht  provide  the  additional  $1.1  million  that 
will  be  needed  to  complete  me  program. 

Mr.  Daddario.  Was  the  Public  Health  Service  refusal  based  on  fi- 
nancial reasons  or  was  it  based  cwi  their  disagreement  with  the  way  in 
which  the  studies  would  take  place? 

Dr.  MacFarland.  I  think  for  financial  reasons.  The  history  of  tiie 
development  of  this  proiect,  and  the  design  of  the  experiments  is  a 
rather  long  and  involvea  one,  and  the  opinion  of  experts  in  the  field 
was  solicited  many  times  before  the  project  took  its  final  form.  Amon^ 
the  experts  whose  opinions  were  sought  were  some  from  the  Public 
Health  Service,  so  that  when  the  final  proposal  was  prepared  it  carried 
the  imprimatur  of  the  Public  Health  Service.  They  had  no  objections 
from  a  technical  point  of  view.  I  assume,  then,  it  was  a  financial  limita- 
tion that  resulted  in  their  refusing  to  help  at  that  time. 

Let  me  give  some  of  the  details  of  the  design  of  this  study.  The  pol- 
lutants selected  for  examination  are  sulfur  dioxide,  a  gas;  sulfuricf 
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add  mist,  a  droplet  aerosol ;  and  fly  ash,  a  particulate  aerosol.  These  are 
the  three  most  conspicuous  pollutants  emitted  from  the  stacks  of  coal- 
burning  powerplants.  Graded  levels  of  these  substances,  spanning  the 
range  of  concentrations  that  have  actually  been  measuiea  in  polluted 
urban  atmospheres,  are  bein^  employed.  Exposures  are  being  conducted 
in  large  chambers  operated  on  an  around-the-clock  basis  so  that  the 
daily  exposure  exceeds  22  out  of  the  24  hours,  7  days  a  week,  for  un- 
interrupted periods  of  a  year  or  a  year  and  a  half.  Two  species  of 
animals  are  under  test,  guinea  pigs,  which  set  the  1-year  exposure, 
and  monkeys,  which  fi;et  the  year  and  a  half.  The  greater  emphasis  in 
the  work  attaches  to  the  primates,  and  it  is  rather  easier  to  extrapolate 
from  the  monkey  to  man  than  to  make  the  jump  from  a  mouse  to  man. 
Guinea  pigs  were  included  in  order  to  provide  a  connecting  link  with 
some  of  the  earlier  published  studies.  In  the  various  triaJs  which  make 
up  the  complete  program,  the  animals  are  being  exposed  not  only  to  the 
smgle  a£[ents,  but  abo  to  some  of  the  binary  and  ternary  mixtures  of 
thenL  It  is  not  feasible  to  examine  all  of  the  theoretically  possible  com- 
binations, but  an  adequate  and  representative  number  of  them  have 
been  selected. 

Let  us  turn  now  to  a  most  important  consideration — ^the  measures 
of  response  in  the  animals.  In  a  biological  study  of  this  magnitude  and 
duration,  it  is  customary  to  perform  certain  conventional  or  routine 
tests.  Thus,  basic  hematological  and  clinical  parameters,  X-rays,  elec- 
trocardiograms, and  growth  data  will  be  collected  throughout  the 
study.  However,  we  do  not  anticinate  that  any  striking  changes  will 
be  seen  in  these  variables,  althou^  we  may  be  surprisSi. 

Our  interest  is  focused  intensively  on  the  results  being  obtained 
from  a  battery  of  very  advanced  and  highly  sensitive  pulmonary  func- 
tion tests.  These  include  measures  of  the  mechanical,  ventilatory,  and 
diffusional  characteristics  of  respiratory  function.  With  the  aia  of  an 
online  computer  facility,  about  3  dozen  primary  and  derived  param- 
eters are  obtained.  The  tests  are  performed  on  all  animals  on  a  sched- 
uled basis  prior  to,  during,  and  at  termination  of  the  exposures.  It  is 
possible  to  apply  these  tests  on  this  repetitive  basis  because  they  are 
what  we  caU  nondestructive,  that  is  to  say,  the  animal  under  exami- 
nation requires  no  anesthetic,  operative  procedures  or  other  techniques 
which  would  interfere  with  the  test  or  preclude  its  repeated  perform- 
ance. It  is  only  at  the  termination  of  the  year  or  year  and  a  half  of 
exposure  that  we  add  one  or  two  final  tests  that  will  render  it  necessary 
to  sacrifice  the  animal  after  conducting  them.  At  this  point,  a  Uiorough 
gross  and  microscopic  examination  of  all  major  tissues  and  organs  of 
ttie  animal  completes  the  experimental  phase  of  the  investigation. 

Although  this  program  was  authorized  a  year  and  a  hafl  ago,  it  is 
too  early  yet  to  speak  of  the  results  which  are  beginning  to  accumulate. 
When  the  results  are  available  from  each  series  of  exposure  trials,  the 
final  phase  of  the  investigation  may  be  entered  into.  This  will  be  an 
evaluation  and  interjjretation  of  the  findings  as  they  relate  to  the 
standards  for  the  specific  pollutants  and  their  mixtures.  The  objectives 
of  the  study,  then,  are  of  a  quite  practical  significance. 

Mr.  Daddario.  Mr.  MacFarland,  what  are  the  difficulties  in  extrap- 
olatingthis  information  obtained  through  your  animal  studies  to 
man  ?  What  do  we  learn  ?  How  far  can  we  go  ?  What  do  we  then  need 
to  do  ?  Where  do  your  studies  bring  us  ? 

Dr.  MacFarland.  This  is  a  long  and  difficult  question. 
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The  experimentalist  is  always  asked,  How  do  you  get  from  your 
animals  to  man  ?  It  must  be  admitted  that  all  or  nearly  all  work  with 
experimental  animals  has  as  its  ultimate  objective  something  that  ap- 
plies to  man. 

Experience  has  shown  that  if  you  work  with  an  organism  or  species 
which  is  far  removed  from  man  on  the  phylogenetic  scale,  if  you  work 
with  a  mouse  rather  than,  say,  with  a  doff,  the  danger  of  extrapolation 
that  you  will  ultimately  make  is  increased.  It  is,  therefore,  as  a  general 
rule,  considered  a  little  safer  to  jump  from,  let  us  say,  a  subhuman 
primate  to  man.  What  kind  of  results  are  we  talking  about  and  what 
IS  this  jump  ?  One  of  the  things  that  may  be  of  interest  to  you  is  the 
qualitative  nature  of  the  responses  you  are  seeing.  If  you  do  examine 
the  effect  of  something  on  a  series  ot  animals  moving  up  the  phylo- 
genetic tree  and  you  see  much  the  same  kind  of  effect  occurring  in 
each  one  of  them,  you  will  feci  fairly  confident  that  if  man  were  ex- 
posed to  the  same  tiling  he  would  exhibit  the  same  signs  and  symptoms. 
You  can  appreciate  that  if  you  had  only  done  the  work  with  mice  and 
then  jumpea  to  man  that  there  is  a  possibility  that  there  might  be  a 
striking  species  difference  which  would  vitiate  your  extrapolation. 

So  there  are  these  questions  of  the  Qualitative  similarities  that  may 
or  may  not  be  present  when  you  do  tnis  kind  of  work.  There  is  also 
a  question  of  the  quantitative  nature  of  the  responses  and  the  same  sort 
of  considerations  apply. 

Now,  as  to  the  next  part  of  your  question,  suppose  we  had  results  in 
various  species,  including  the  primate,  and  we  want  to  jump  over  to 
man,  can  we  do  this,  or  what  other  work  is  indicated  ?  One  of  the  things, 
of  course^  that  one  would  like  to  think  of  as  a  theoretical  possibility, 
perhaps,  is :  Could  we  do  experiments  on  men?  This  question  is  not  at 
all  ridiculous  and,  in  fact,  we  do  do  experiments  on  men. 

One  of  the  factors  that  will  govern  this  is  the  nature  of  the  kind  of 
things  we  are  working  with  and  the  nature  of  the  effects  they  produce- 
It  is  fortunate,  in  tnis  sense,  that  the  sort  of  pollutants  that  I  have 
been  talking  about  are  not  noted  for  their  high  toxicity.  They  are  irri- 
tating materials  and  they  do  fall  into  a  class  where  considering  tide 
possibility  of  doing  human  experiments  is  quite  on  the  books.  As  a  mat- 
ter of  fact,  we  have  proposed  to  our  sponsors  in  a  tentative  form  a 
possible  continuation  of  some  of  the  work  that  we  are  doing  in  human 
subjects.  However,  there  are  difficulties.  I  mentioned  at  the  beginning 
what  we  really  want  to  know  is  the  effect  of  very  low  concentrations 
of  these  pollutants  over  protracted  periocb  of  time.  Well,  you  can  put 
an  animal  in  a  chainber  and  conduct  experiments  on  him  for  a  quite 
high  fraction  of  his  total  lifespan  or,  in  fact,  for  his  total  lifespan, 
but  you  cannot  do  this  with  human  subjects.  So  it  is  a  little  difficult 
at  the  moment  to  see  how  we  can  perform  the  necessary  experiments 
on  human  beings.  Short-term  ones  we  can  do,  but  short-term  ones  are 
not  what  we  are  really  interested  in. 

I  seem  to  have  talked  around  this  question,  Mr.  Chairman.  I  do  not 
know  whether  I  have  answered  your  question. 

Mr.  Daddario.  Well,  we  can  get  intx)  it  more  deeply  later.  I  do  think 
this  is  important  to  us,  however,  so  that  we  might  Imow  what  time  scale 
we  are  talking  about  and  how,  in  fact,  we  can  have  confidence  in  cri- 
teria to  be  established  through  such  laboratory  techniques,  recogniz- 
ing they  are  extremely  important.  I  do  not  assume  that  this  is  not  an 
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important  piece  of  work  to  be  doing  because  it  is;  it  is  just  that  we 
ought  to  have  it  generally  recognized  what  the  limitations  are,  both  to 
know  what  it  can  accomplish  and  what  it  cannot. 

Dr.  MacFabland.  Yes. 

In  my  opening  sentence  I  referred  to  two  large  air  pollution  studies 
in  progress  at  Hazleton  Laboratories  and  I  would  like  now  to  give  a 
deecription  of  the  second  prcHnram.  You  will  be  pleased  to  learn  that 
this  can  be  done  rather  briefly  and  without  quite  so  much  detail. 

By  way  of  background  on  the  second  study  I  will  remind  you  that 
there  have  been  a  few  air  poUutant  visitations  sufficiently  severe  to 
be  labeled  "disasters."  The  London  smog  of  1952  is  the  most  well 
known  of  these  disasters  and  some  4,000  excess  deaths  were  attributed 
to  it.  Monitoring  stations  were  in  operation  during  that  "killer  smog" 
and  levels  of  sulfur  dioxide  and  suspended  particulate  were  meas- 
ured. The  maximum  sulfur  dioxide  concentration,  recorded  briefly 
at  one  station,  was  1.34  parts  per  million;  the  peak  level  of  suspended 
particulate  matter  was  4.46  milligrams  per  cubic  meter.  To  the  air 
pollution  control  officer,  the  increase  in  the  concentration  of  both 
these  pollutants  over  background  levels  was  the  salient  observation; 
but,  to  the  toxicologist,  the  absolute  value  of  the  concentrations, 
vis-a-vis  the  mortality  mcidence,  appeared  anomalous.  It  is  true  that 
those  who  succumbed  were,  for  the  most  part,  not  healthy  adult  men 
but,  rather  a  group  suffering  fi'om  preexisting  cardiopulmonary  in- 
sufficiency, or  else  were  very  young  or  very  old.  But,  even  allowing 
for  these  facts,  it  is  still  difficult  to  see  how  such  toxicologically  low 
levels  of  sulfur  dioxide  and  suspended  particulate  matter  could  elicit 
such  a  drastic  response  as  death  in  4,000  victims. 

Some  theories  have  been  advanced  which,  if  true,  might  explain 
the  observations  just  cited.  One  of  the  more  promising  ones  has  to 
do  with  what  is  called  a  synergistic  effect.  This  is  an  enhanced  response 
to  a  mixture  of  pollutants  greater  than  would  be  expected  from  the 
sum  of  the  responses  to  each  component  when  acting  singly.  You  can 
probably  anticipate  what  a  review  of  the  literature  on  synergistic 
effects  among  mixtures  of  common  air  pollutants  is  going  to  reveal. 
Very  few  stiSies  have  been  performed.  Those  that  have  are  of  a  short- 
term,  acute  nature,  employmg  unrealistically  high  concentrations  of 
pollutants,  and  they  have  been  conducted  exclusively  in  small  rodents. 

In  1966  we  suggested  to  members  of  the  American  Petroleum  Insti- 
tute that  a  study  of  synergistic  effects,  in  which  the  deficiencies  noted 
above  had  been  corrected,  was  worthy  of  support.  In  January  1967 
the  American  Petroleum  Institute  authorized  our  proposal  for  a  3i^- 
vear  program,  costing  $1.6  million.  The  details  of  the  design  and  the 
battery  of  test  procedures  are  quite  similar  to  those  in  use  in  the  power 
utilities  program.  Again,  the  main  test  species  is  the  primate,  although 
a  limited  amount  of  work  in  rats  is  also  being  performed.  The  main 
points  of  difference  should  be  mentioned.  The  pollutants  under  exami- 
nation are  the  gases  sulfur  dioxide,  carbon  monoxide,  and  nitrogen 
dioxide,  and  two  particulates,  lead  chlorobromide  and  calcimn  sulfate. 
Lead  chlorobromide  is  the  main  lead  compound  found  in  the  exhaust 
of  automobiles  using  leaded  gasoline  as  fuel. 

Calcimn  sulfate  typifies  the  ubiquitous  "particulate  sulfate"  found 
in  urban  atmospheres.  The  effects  of  these  five  materials  acting  singly 
are  being  determined  in  several  trials,  but  the  bulk  of  the  work  wiU 
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be  performed  on  a  selection  of  the  various  ^as-gas  and  gas-particulate 
combinationa  At  the  end  of  the  study  Qie  computer  will  help  us 
perform  the  rather  complex  statistical  analyses  ot  the  data  that  will 
reveal  whether  or  not  synergistic  actions  nave  occurred  and,  if  so, 
their  magnitude.  When  we  consider  that  human  populations  are  almost 
invariably  ex{>osed  to  mixed  pollutants,  the  potential  value  of  tite 
results  that  Tnll  be  forthcoming  from  the  American  Petroleum  In- 
stitute study  is  evident. 

Mr,  Daddario.  Dr.  MacFarland,  getting  back  to  the  preceding  pa^ 
the  last  sentence  of  your  statement  on  page  5:  "Even  allowing  for 
these  facts,  it  is  difficult  to  see  how  such  toxicologically  low  levels  of 
sulfur  dioxide  and  suspended  particulate  matter  could  elicit  such  a 
drastic  response  as  death  in  4,000  victims."  You  are  talking  about  those 
who  have  a  predisposition  to  such  a  situation.  Can  we  assume  that  a 
higher  concentration  of  such  pollutants  could  affect  great  numbers  of 
people  who  do  not  have  such  predispositions,  since  the  death  of  so  many 
allows  you  to  come  to  this  conclusion  ? 

Dr.  MacFarland.  Yes;  it  is  undoubtedly  true  that  a  normal  subject 
would  be  adversely  affected  if  the  concentrations  were  high  enough. 
The  question  that  remains,  then,  is:  How  hi^h  is  high  enough?  And 
some  of  the  types  of  experiments  we  are  domg,  hopefully,  will  give 
some  indications  in  this  airection. 

Mr.  Daddario.  Would  you  assume  because  people  have  died  from 
such  concentrations  whom  you  would  not  expect  to,  even  though  they 
have  a  predisposition,  that  you  could  take  the  next  logical  step  and 
say  that  healthy  people  subjected  to  high  concentrations  would  also 
die?  If  that  is  so,  then  we  are  talking  about  a  very  dangerous  situ- 
ation because  vou  are  talking  about  the  possibility  of  death  of 
an  untold  number  of  people  who  somewhere  in  this  scale  will  be 
affected  as  these  4,000  were  ? 

Dr.  MacFarland.  I  think  this  may  be  possible.  The  difficulty  here 
is  that  we  are  talking  about  something  where  we  simply  do  not  know 
the  answer  at  this  point.  We  have  not  enough  knowledge.  Many  people 
cannot  even  smell  a  concejitration  of  sulfur  dioxide  of  one  and  one- 
third  parts  per  million.  This  particular  visitation  lasted  about  6  days. 
Now,  it  is  inconceivable  on  toxicological  evidence  that  a  person  could 
not  stand  one  and  a  third  parts  per  million  of  sulfur  cuoxide  for  5 
days.  Let  me  bring  in  something  that  may  illuminate  this  a  bit 

X  sit  on  a  committee  which  is  concerned  with  the  establishment  of 
threshold  limit  values.  Theee  are  numbers  to  be  used  in  industries 
which  produce  airborne  hazards  and  they  purport  to  be  a  sort  of 
maximum  allowable  concentration  that  a  normal  working  man  can  be 
exposed  to  for  8  hours  a  day,  5  days  a  week,  for  a  working  lifetime  of 
40  to  50  years  without  adverse  effect. 

Now,  what  is  the  threshold  limit  value,  this  industrial  standard, 
for  sulfur  dioxide?  The  value  currently  used  is  five  parts  per  million. 
This  standard  has  been  in  existence  for  many  years  and  there  simply 
is  no  evidence  to  indicate  that  it  is  too  high,  We  do  not  anticipate  tnat 
this  number  will  be  revised  downward  on  the  basis  of  any  evidence 
presently  available.  So  then  if  this  number  is  a  valid  one,  and  it  must 
be  admitted  that  the  reliability  of  these  numbers  in  the  threshold 
limit  value  list  varies  from  number  to  number,  depending  on  the 
evidence  tha/t  lies  behind  them,  but  if  we  accept  the  five  parts  per  mil- 
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liaa  then  this  standard  purports  to  say  that  a  man  can  be  exposed  8 
hours  a  day  to  five  parts  per  million  for  5  days  a  week,  for  ^  to  46 
years.  Now,  maybe  this  wul  help  you  to  get  an  impression  of  the  kind 
of  thin^  that  makes  me  say  that  one  and  a  third  parts  per  million  of 
sulfur  dioxide  is  toxicologically  a  pretty  low  concentration,  particu- 
lariy  when  the  one  and  a  mird  was  only  a  peak  value  seen  very  briefly 
at  one  station,  while  the  average  concentration  was  below  this  and  the 
whole  duration  of  this  episode  was  about  5  days. 

So,  there  is  some  kind  of  a  quantitative  anomaly  between  what  are 
really,  toxicolo^cally  speaking,  low  levels  of  these  thin^  as  compared 
with  the  very  drastic  outcome,  4,000  people  dying,  which  is  a  pretty 
severe  response. 

Mr.  Dai»>ario.  Dr.  MacFarland,  I  think  this  has  some  bearing  on 
it.  The  New  York  Times  this  morning  has  an  article  on  emphysema 
and  the  effect  of  air  pollution.  I  would  like  to  pass  these  to  all  of  you 
just  so  that  you  can  take  a  look  at  them,  in  case  you  have  not  seen  the 
article.  The  article  says : 

Emphysema,  tbe  lung  disease  that  often  suffocates  its  victims,  strikes  earlier 
and  pushes  them  faster  toward  death  in  alr-poHuted  industrial  cities  than  in 
noolndiistrialf  unpoUuted  communities,  experts  said  here  this  weels. 

It  goes  through  to  prove  these  points  and  concludes  then  by  saying : 

There  was  more  emphysema  in  St  Louis  than  Winnipeg,  it  was  evident  at 
an  earlier  age  and  aiHpeared  to  progress  more  rapidly. 

It  goes  on : 

The  importance  of  environmental  poUution  is  suggested  by  the  fact  that  the 
incidence  of  severe  emphysema  in  smokers  is  four  times  as  hl|^  in  St.  Louis  as 
it  is  In  Winnipeg. 

Taking  what  jou  have  said  and  extrajjolating  this  into  the  overall 
situation,  it  indicates  that  there  are  varying  degrees  of  severity,  that 
people  with  a  predisposition,  with  a  disease  sudi  as  emphysema,  can 
be  more  affected  in  an  industrial  area.  I  would  think  that  people  who 
do  not  have  thep  redisposition  are  also  in  a  more  dangerous  situation 
as  a  result  of  finding  themselves  in  a  highly  industriauzed  area  where 
hi^  pollution  percentages  exist. 

Dr.  MacFarland.  Yes.  but  this  needs  to  be  analyzed  a  little  further. 
The  people  who  succumb,  or  the  bulk  of  the  people  who  succumb  in 
this  kind  of  disaster,  are  the  respiratory  cripples.  These  people  have 
one  foot  through  the  door  anvhow. 

Mr.  Daddabio.  So  do  we  all. 

Dr.  MacFabland.  It  takes  a  very  little  to  push  them  over.  If  you 
were  to  place  a  normal  individuaL  a  person  with  adequate  pul- 
monary function,  we  will  say,  into  this  kind  of  an  atmosphere,  this 
is  not  going  to  bother  him  at  all.  Supt)ose  that  a  normal  person  lives 
in  this  kind  of  atmosphere  over  a  long  period  of  time — suppose  he 
grows  up  in  this  industrial  area  and  he  oegins  to  develop  Qie  early 
cShanges,  which  if  they  co  on  to  completion,  will  lead  to  emphysema 
and  other  req)iratory  diseases.  He  is  not  a  normal,  healthy  indi- 
vidual, he  has  already  suffered  the  beginnings  of  a  process  that  will 
result  in  overt  disease  ultimately.  If  you  put  this  man  in  a  heavily 
polluted  atmosphere  such  as  mav  occur  in  one  of  these  incidents,  you 
would  anticipate  that  he  would  tend  to  be  adversely  affected  more 
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severely  and  sooner  than  a  stranger  who  just  happened  to  be  visiting 
this  city  at  the  time  and  who  was  completely  normal. 

Mr.  Brown.  Mr.  Chairman. 

Mr.  Daddabio.  Mr.  Brown. 

Mr.  Brown.  May  I  just  interject  a  thought  here.  I  think  what  you 
said  is  absolutely  correct,  Doctor,  but  don't  we  also  need  informa- 
tion as  to  the  extent  or  degree  to  which  these  so-called  pulmonary 
cripples  have  been  created  by  these  same  conditions  at  a  lower  level 
prior  to  the  episode?  Obviously  we  do  not  have  this  information? 
But  if  there  is  any  basis  for  this  assumption  that  the  pulmonary 
cripples  are  more  susceptible  to  an  episodic  situation — and  this  is 
created  by  the  same  kind  of  conditions — ^then  the  episode  merely  adds 
the  final  touch  to  something  that  has  been  created  by  the  lower  con- 
ditions over  a  period  of  many  years.  Therefore,  what  I  am  asking 
is:  Dont  we  need  considerable  information  about  the  degree  to  which 
the  cripples  themselves  may  have  been  created  by  the  lower  con- 
centrations of  some  of  these  contaminants  over  a  long  period  of 
time? 

Dr.  MagFarland.  Yes,  indeed  we  do  need  this  information,  and 
much  has  been  done  to  tnr  and  gamer  this  information.  It  is  done 
in  part  by  epidemiological  techniaues  of  looking  over  the  history  of 
what  has  happened,  looking  at  tne  medical  records  and  trying  to 
correlate  these  with  occurrences  of  elevated  pollutant  levels. 

Again  from  an  experimental  point  of  view,  it  is  rather  difficult 
to  envisage  how  could  you  try  to  simulate  this  kind  of  situation  in 
human  subjects.  It  can  be  done  with  experimental  animals.  Tlie 
trouble  is  that  this  is  going  to  be  a  costly  and  long  term  program.^ 

Mr.  Brown.  The  whole  point  of  this  New  York  Times  article 
seems  to  be  an  environment  in  which  the  pollution  exists  compared 
with  an  environment  in  which  thepoUution  does  not  exist.  It  will  exist 
at  these  very  low  levels— was  not  St.  Louis  one  of  the  cities  mentioned  ? 

Mr.  Daih)ario.  Yes. 

Mr.  Brown.  St.  Louis  has  never  had  an  incidence  of  sevwe  pollu- 
tion comparable  to  the  London  incidence.  The  evidence  seems  to  be 
quite  clear  that  the  incidence  and  severity  of  emphysema  is  substan- 
tially greater  there  than  in  any  area  such  as  Winnipeg  where  the  pol- 
lution does  not  exist.  IsnH;  this  the  kind  of  pollution  you  are  talking 
about? 

Dr.  MacFarland.  Yes,  this  kind  of  evidence  is  usual.  It  provides 
directives  for  us,  and  I  do  not  see  that  there  is  any  argument  aoout  the 
validity  of  this  kind  of  thinking. 

Mr.  Daddario.  I  bring  it  up  only  because  it  seems  to  logically  follow 
from  your  testimony.  How  do  you  view  it?  Because  there  is  such 
a  base  of  information  and  so  many  jKjints  of  reference  that  you  have 
to  take  into  consideraticm,  recognizing  how  difficult  it  is,  it  is  mf  orma- 
tion  such  as  this  which  does  have  a  tremendous  effect  on  the  public 
generally.  They  read  into  it  almost  what  they  want  to.  It  is  therefore 
more  important  that  we,  as  we  analyze  this  information,  develop  a 
mechanism  through  which  confidence  can  be  built. 

Dr.  Eckardt,  do  you  have  a  point  here  ? 

Dr.  Eckardt.  I  simply  want  to  comment  about  the  disease  emphy- 
sema a  bit. 
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The  medical  profession  today  really  does  not  understand  what 
causes  emphysema  but  they  do  know  there  are  several  factors  that 
contribute  to  it.  We  do  know,  for  instance,  that  the  asthmatic  who 
suffers  from  pollenosis  over  many,  many  years  may  develop  emphy- 
sema. It  is  conceivable,  although  I  am  not  saying  this  is  the  case,  that 
the  pollen  count  in  St.  Louis  is  quite  different  ftSm  that  in  Winnipeg. 
Another  factor  that  we  know  is  of  importance  in  emphysema  proauc- 
tion  is  genetics.  The  best  example  I  know  of  is  this  isolated  island  in 
the  middle  of  the  South  Atlantic  called  Tristan  Da  Cunha,  where 
there  was  a  population  isolated  since  the  time  of  Napoleon  which 
reached  a  peaK  jjopulation  of  about  250  people  in  about  1960  or  1961. 
At  that  time  this  island  threatened  to  erupt  volcanically  and  these 
people  were  removed  and  brought  back  to  England  ultimately  and 
examined.  Over  50  percent  of  these  people  suffered  from  chronic 
bronchitis  or  emphysema.  This  is  a  highly  inbred  population,  again 
sugge^ing  that  there  is  a  genetic  factor  in  the  production  of  emphy- 
s^na. 

FinaDy,  in  a  recent  epidemiology  meeting  that  I  attended  in  New 
York  in  December  of  1967,  Dr.  Patrick  Lawther  from  England  indi- 
cated that  there  is  something  in  the  particulate  pollutant  &om  a  city 
which  stimulates  the  growth  of  an  organism  called  Hemophilus  in- 
fluenzae. This  same  organism  is  found  clinically  by  the  physician.  It 
will  be  found  probably  in  small  numbers  in  anyboay's  throat  culture, 
but  it  is  found  in  large  numbers  in  people  who  are  suffering  from 
acute  bronchitis.  We  in  the  medical  profession  feel  that  this  organism 
may  be  in  some  way  related  to  bouts  of  acute  bronchitis  whidi  also, 
we  feel,  are  related  to  the  production  of  chronic  bronchitis  and,  ulti- 
mately, emphysema. 

Now,  this  growth-stimulating  factor  present  in  the  particulate  mat- 
ter from  urban  communities — and  I  presume  that  this  was  London 
though  he  did  not  elaborate  on  it — is  also  present  in  cigarette  smoke 
and  certain  phenols  have  the  same  effect.  It  does  not  stimulate  certain 
other  organisms  that  do  not  seem  to  be  related  to  bronchitis.  The 
organism  that  he  specifically  mentioned  was  staphylococcus.  The  point 
I  am  trjring  to  make  here  is  that  the  factors  we  are  trying  to  control 
in  air  pollution,  even  if  they  are  related  to  chronic  bronchitis  and 
emphysema  may  not  be  known.  We  might  well  clear  up  the  industrial 
pollution  in  these  cities  as  suggested — ^the  New  York  Times  article  is 
suggestive  that  this  is  related  to  industrialization — ^we  might  clean 
these  up  but  we  might  not  influence  the  incidence  of  emphysema  one 
bit  because  of  the  other  factors  that  might  be  involved,  such  as  the 
pollenosis.  perhaps  materials  in  the  air  not  related  to  or  ordinarily 
considered  pollutants  and  because  of  genetic  differences  between  the 
population.  I  am  sure  there  are  genetic  differences  between  the  people 
who  live  in  St.  Louis  and  those  who  live  in  Winnipeg. 

Mr.  Daddario.  Dr.  MacFarland,  I  think  we  should  proceed. 

Dr.  MacFarland.  Yes. 

Gfentlemen,  I  believe  that  programs  such  as  the  two  which  formed 
the  subject  of  my  testimony  will  help  to  fill  some  of  the  gaps  in  our 
knowledge  of  the  nature  of  the  action  of  pollutants  and  the  concen- 
trations at  which  they  occur,  and  thus  contribute  to  the  solution  of 
the  problems  that  concern  us  all — ^the  development  of  meaningful 
criteria  from  which  scientifically  objective  standards  of  air  quality 
may  be  derived. 
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Mr.  Chairman,  you  have  mtimated  to  several  of  the  witnesses  that 
you  may  invite  them  to  pay  a  return  visit  to  this  committee.  May  I, 
on  my  part,  extend  to  you  and  the  members  of  the  committee,  taken 
singlv  or  in  mixture,  an  invitation  to  visit  at  your  convenience  the 
Inhalation  Division  of  Hazleton  Laboratories  to  see  the  proOTams  I 
have  described  in  progress. 

Mr.  Daddakio.  Considering  the  fact  that  you  are  looking  for  human 
subjects,  that  might  be  an  ommous  invitation. 

Mr.  Brown,  do  you  have  some  questions  of  Dr.  MacFarland  ? 

Mr.  Brown.  No. 

Mr.  Daddabio.  Dr.  Eckardt,  your  last  statement  indicates  to  me 
that  there  is  some  question  about  the  quality  of  air  we  should  be 
striving  to  achieve.  When  jo\x  relate  diseases  to  the  effect  that  air 
quality  may  have  in  the  initiation  of  these  diseases,  or  the  effect  that 
they  could  have  on  the  diseases  already  eidstin^,  I  wonder  if  j<m 
have  any  view  or  theory  about  this  ?  How  do  you,  m  fact,  separate  iti 
Or  should  it  in  fact  be  separated,  recognizing  that  emphysema  most 
likely  does  arise  in  a  multitude  of  ways  and  recognizmg,  too,  as  I 
understand  the  New  York  Times  article,  it  does  not  indicate  tJiat 
industrialization's  pollutants  cause  emphvsema  but  that  it  has  a 
greater  effect  on  those  already  having  it  ?  Then  that  gets  us  to  the  de- 
velopment of  a  capability  to  get  air  quality  to  the  highest  possible  level 
we  can,  regardless  of  our  lac^  of  ability,  lack  of  knowledge  about  the 
causes^ffects  and  initiation. 

Dr.  jSckardt.  I  am  not  sure  just  what  the  implication  of  this  study 
is,  not  having  read  the  original  one,  but  I  personally  feel  that  air 
pollution  is  going  to  be  controlled ;  it  should  be  controlled,  but  it  prob- 
ably will  not  be  controlled  on  the  basis  of  health.  I  often  like  to  make 
the  example  of  the  use  of  the  sanitary  toilet  and  sanitary  sewers.  This 
primarily  arose  because  people  got  sick  and  tired  of  the  stench  of 
human  excrement  in  the  streets  and  they  wanted  to  do  something 
else  with  it,  put  it  some  place  else.  I  personally  think  air  pollution  has 
a  stench  at  times,  it  looks  bad,  and  I  think  we  are  going  to  control  it 
on  this  basis.  I  like  to  go  back  to  when  I  was  a  boy  traveling  between 
Long  Island  and  New  York  City  past  what  now  is  the  old  New  York 
World's  Fair  site  and  La  Guardia  Airport.  Both  of  these  areas  were 
huge  burning  garbage  dumps.  As  we  used  to  go  through  Flu^iiing  at 
that  time,  we  mvariably  as  children  used  to  go  through  holding  our 
nose  because  it  stenched  so  bad.  This  has  been  cleared  up  ana  not 
because  it  was  a  health  effect,  but  because  people  apparently  got  sick 
and  tired  of  this  stench.  I  think  basically  we  are  going  to  dean  up 
our  cities,  unrelated  to  health  effects,  and  even  before  we  find  out 
whether  or  not  there  are  health  effects,  other  than  the  acute  episodic 
health  effects.  I  think  we  are  going  to  clear  them  up,  every  city,  to  a 
certain  degree,  but  I  am  concerned  that  this  is  going  to  have  no  effect 
on  the  health  of  the  people  of  the  United  States  even  tJiough  we  do 
clear  them  up,  because  I  am  not  convinced,  other  than  the  episodic  area, 
that  health  effects  have  clearly  been  demonstrated  for  low  level,  long- 
term  air  pollution  levels. 

This  does  not  mean  to  say  you  do  not  clear  it  up  for  other  reasons. 
I  think  you  can  clear  up  air  pollution  as  a  public  nuisance.  I  think, 
for  instance,  in  my  town  they  have  decided  that  they  do  not  want 
people  to  burn  leaves. 
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Now,  I  get  nostalgic  when  I  smell  burning  leaves^  again  because 
of  my  boyhood,  I  suppose,  but  some  people  do  not  like  it.  I  do  not 
think  this  has  been  demonstrated  to  be  a  health  effect,  but  they  do  clean 
it  up.  They  find  other  methods  of  disposing  of  leaves  and  I  think  we 
wiir  do  the  same  thing;  as  our  technology  improves,  we  will  im- 
prove our  air  pollution  control  and  clean  up  our  cities,  imrelated  to 
health  effects. 

Mr.  Daodario.  Will  you  theorize  a  little  bit  on  this,  Dr.  MacFarland  ? 

Dr.  MaoFablakd.  I  agree  with  Dr.  Eckardt  that  this  is  probably 
how  it  will  go.  I  agree,  too,  that  the  direct  cause-and-effect  relationship 
between  low  levels  of  pollutant  and  health  effects  has  certainly  not  been 
convindn^y  demonstrated  at  the  present.  I  believe,  however,  that  in 
time,  as  tne  evidence  comes  in  from  studies  such  as  the  ones  I  have 
described,  and  others^  that  the  evidence  will  become  dear  that  there 
is  a  relationship  and  it  will,  hopefully,  define  just  what  sort  of  a  con- 
centration we  are  talking  about.  Is  it  true  that  if  a  man  is  exposed  all 
his  life  to  a  tenth  of  a  part  ^r  million  of  sulfur  dioxide  that  he  runs 
such-and-such  a  percenta^  mcreased  risk  of  emphysema?  Or  should 
the  figure  be  at  0.6,  or  at  I,  or  at  L6?  I  think  this  Jdnd  of  information 
will  gradually  accumulate  and  I  think  it  will  be  found  ihttt  there  are, 
indera^me  levels  at  which  health  effects  ultimately  will  be  manifest 

Dr.  EcKASDT.  Let  me  say  I  do  not  disagree  witn  this  statement.  I 
am  onlv  disagreeing,  at  present  levels  of  air  pollution  in  our  major 
cities,  I  do  not  think  there  are  chronic  health  effects. 

Mr.  Brown.  May  I  comment? 

Mr.  Daddario.  Mr.  Brown. 

Mr.  Brown.  I  want  to  make  a  remark  which  I  do  not  want  to  be 
construed  as  in  any  way  bearing  on  the  present  witnesses.  But  several 
years  ago  I  conducted  a  hearing  on  the  effects  of  lead  additives  in 
gasoline  and  possible  health  effects  upon  populations  as  this  concen- 
tration increased.  We  had  some  very  able  scientific  witnesses  there 
who,  at  the  end  of  the  time,  left  me  almost  convinced  that  the  more 
lead  we  got  in  the  atmosphere  the  healthier  it  would  be. 

Mr.  Daddario.  You  did  not  believe  that? 

Mr.  Brown.  No.  It  runs  against  the  ffrain  of  what  you  might  call 
jnst  normal  human  logic.  But  science  does  run  against  the  grain  of 
conventional,  normal  human  logic.  I  think  that  there  is  a  very  soimd 
point  which  has  been  made  here.  I  offer  the  possibility  and  ask  for 
comment  on  the  history  of  certain  types  of  human  disease  resulting 
from  biologic  agents  m  which  the  process  of  human  adaptability 
has  seemed  to  be  able  to  develop  immunities  and  even  stren^iii  as  a 
result  of  this.  I  am  not  saying  that  the  increased  intake  of  pollutants 
is  going  to  make  people  live  longer,  but  in  the  nature  of  science  and 
the  human  being,  I  suppose  there  is  always  this  possibility  that 
could  occur.  We  seem  to  nave,  for  example,  in  Vietnam  evidence  that 
the  natives  over  there  have  learned  to  develop  immunities  to  certain 
types  of  malaria,  which  immunities  we  do  not  have  over  here.  What 
you  are  saying  about  low-level  pollutants  in  the  atmosphere  of  citiesL 
IS  conceivable  that  we  could  develop  immunities  to  these  thinffs  ana 
that  we  would  not  have  a  lon^-term  health  effect.  Basically,  we 
would  seek  to  eliminate  them  ultimately  for  other  reasons  such  as 
they  are  not  esthetic  or  they  represent  a  waste  in  the  production  proc- 
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ess.  Is  this  the  sort  of  thing  that  you  are  trying  to  point  to  here  ?  Do 
you  find  any  sympathy  with  what  I  am  saying  ? 

Dr.  EcKARDT.  1  am  not  sure  that  there  is  an  immunity  developed  to 
air  pollutants  in  the  sense  that  we  know  of  immunity  to  bacterial 
agents.  This  is  a  different  process  to  me.  I  am  not  convmced  that  yoa 
could  develop  an  inmiunity  to  air  pollutants.  I  do  know  one  small 
piece  of  information  that  was  told  to  me  by  a  man  who  has  been 
working  with  lead,  w^ho  was  doing  tissue  culture.  This  happens  to  be 
Dr.  Leonard  Goldwater,  now  on  leave  of  absence  from  Columbia 
Medical  School.  He  said  he  liad  a  tissue  culture  individual  polic- 
ing for  him.  That  person  used  extremely  pure  ingredients  in  tlie 
cmture  medium  and  they  would  not  grow  imtil  thev  added  miniscule 
quantities  of  lead  to  the  culture  material.  Then  the  tissue  cultures 
grew.  This  type  of  thing  suggests  that  there  may  be  some — ^and  I  am 
certainly  not  advocating  this — but  there  may  be  some  level  of  pol- 
lutant that  is  not  necessarily  bad  for  us.  I  would  not  want  to  try  to 
put  my  finger  on  this  level  richt  now,  certainlv. 

Mr.  Brown.  The  thing  that  strikes  me  from  what  you  have  said 
and  for  many  other  reasons,  a  much  broader  research  concept  than 
we  probably  have  is  envisioned  so  far  for  this  whole  problem.  I  think 
we  need  extensive  monitoring  systems  and  extensive  reporting  systems 
on  the  incidence  of  disease  throughout  this  country  and  in  areas  where 
there  are  no  pollutants,  for  example,  merely  to  set  standards  by. 

Dr.  EcKARDT.  I  agree  with  this. 

Mr.  Daddario.  Of  course.  Dr.  Eckardt,  we  have  been  defining  this 
as  against  man.  We  must  add  plant  and  animal  life  to  our  determina- 
tions as  criteria  are  established,  because  this  is  an  important  aspect 
of  this  whole  thing.  If  in  fact  we  can,  one  way  or  the  other,  establish 
that  there  are  certain  causes  and  effects  in  these  areas  and  can  prove 
it  in  a  way  so  that  confidence  can  be  developed,  our  programs  would 
be  better  supported.  There  is  concern  that  there  is  d!anger  to  health* 
There  is  questicjn  as  to  whether  there  is  or,  is  not.  Because  we  are  in 
this  ambivalent  position,  we  are  not  really  able  to  get  these  kinds  of 
programs  going  as  soon  as  we  should.  Those  dumps  you  were  talking 
about  could  have  been  cleared  up  a  long  time  earlier  if  in  some  way 
action  could  have  been  focused,  and  probably  should  have  been.  We 
ought  not  to  wait  until  you  finally  reach  the  point  where  it  gets  over- 
whelming. We  in  this  committee  feel  a  great  responsibility  in  the  legis- 
lative process  of  seeing  if  we  can  anticipate  these  problems,  taking 
into  consideration  the  very  great  danger  that  can  come,  and  see  if  we 
can  then  be  of  help  in  solving  them  sooner  rather  than  later. 

Dr.  Eckardt.  I  agree.  I  think  we  will  clean  up  our  cities.  I  do  not 
think  there  is  any  doubt  of  this. 

Mr.  Daddario.  The  hour  has  gone  by  again.  This  is  a  subject  which 
could  keep  us  going  throughout  the  balance  of  the  day,  but  we  will 
be  in  toucn.  We  will  see  if  we  can  take  you  up  on  your  invitation  some 
time.  Dr.  MacFarland. 

Dr.  MacFarland.  It  was  meant  seriously. 

Mr.  Daddario.  I  understand  that.  Thank  you. 

This  committee  will  adjourn  until  Wednesday,  January  31,  at  10 
o'clock,  in  this  place. 

(Whereupon,  at  12:14  p.m.,  the  subcommittee  recessed,  to  recon- 
vene at  10  a.m.,  Wednesday,  January  31, 1968.) 
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WEDNESDAY,  JANTTABY  31,   1968 

House  of  Befrebbktattves, 

CiOMMnTBE  ON   SciENCE  AND  AjBTRONAUTICS, 
SUBCOMMTITEE  ON  SciENGE,  ReSBARCH,  AND  DEVELOPMENT, 

Washington^  D,0. 

The  subcommittee  met,  pursuant  to  adjourmnent,  at  10:09  a.m.,  in 
room  2826,  Ravbum  House  Office  Building,  Washington,  D.C.,  Hon. 
Emilio  Q,  Daadario  (chairman  of  the  suh^ommitteej  presiding. 

Mr.  Daddario.  TTiis  meeting  will  come  to  order.  I  would  like  all  of 
our  witnesses  at  this  time  to  come  forward^  if  you  would :  Dr.  Wein- 
berger, Dr.  Pecora,  who  will  be  accompanied  by  Mr.  Frank  Clarke, 
and  Mr.  Everts.  If  you  want  to  break  in  from  time  to  time,  gentlemen, 
you  may  do  so. 

Our  hearings  on  environmental  quality  resume  today  with  a  discus- 
sion of  water  pollution.  The  concern  of  this  subcommittee  is  that 
scientific  and  engineering  resources  be  employed  in  a  timely  manner 
to  assure  a  firm  basis  for  administrative  actions. 

Water  quality  laws  have  preceded  air  pollution  abatement  by  sev- 
eral years.  States  have  now  proposed  standards  for  approval  by  the 
Federal  Government.  The  adoption  of  these  standards  and  the  subse- 
quent enforcement  of  abatement  action  will  dep|end  on  the  same  sort 
of  criteria  which  we  have  been  studying  in  air  pollution.  The  ex- 
perience with  the  sequence  of  descriptive  criteria  leading  to  prescrip- 
tive standards  under  the  water  laws  may  be  a  valuable  guide  to  re- 
search strategy  for  cleaner  air. 

The  testimony  we  have  received  so  far  strengthens  my  feeling  that 
improved  waste  management  has  been  delayed  because  of  wrangling 
arguments  over  the  effects  of  contaminants  m  the  environment  and  an 
inSbility  to  compare  costs  of  abatement  with  benefits  to  air  or  water 
quality. 

In  water,  as  in  air,  the  average  citizen,  industry,  or  local  government 
has  no  trouble  in  reaching  a  decision  to  eliminate  gross  and  obvious 
contamination.  Floating  matter,  suspended  particles,  oil  slicks,  and 
foul  smells  in  surface  waters  are  bein^  dealt  with  as  quickly  as  facili- 
ties can  be  installed  in  most  areas.  Although  further  engineering  de- 
velopment may  increase  capacity  and  efficiency  in  sewage  and  indus- 
trial waste  treatment  plants,  abatement  is  not  awaiting  research  results. 

However,  there  is  less  certainly  in  dealing  with  subtle  effects  such 
as  persistent  chemicals  in  industrial  effluents  or  the  warm  waters 
from  a  powerplant  condenser.  Particular  problems,  including  mine 
drainage  and  eutrophication  of  lakes  and  estuaries  add  to  the  com- 
plexity of  the  overall  water  quality  program. 

(147) 
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With  air,  the  primary  criterion  is  that  for  breathing  by  humim  be- 
ings. Water  for  drinking  purposes  can  be  obtained  from  the  most 
polluted  source,  although  distillation  may  be  necessary.  But  water 
nas  so  many  valuable  uses  that  a  spectrum  of  criteria  lias  devel(^[)ed. 
A  given  stream  may  be  consciously  dedicated  to  a  combinAtion  of 
compatible  uses — ^but  only  if  cause  and  effect  relationships  are  known. 
^  The  Federal  laws  for  water  pollution  began  with  the  objective  of 
simply  keeping  out  debris  which  would  obstruct  boating  and  shipping. 
Today,  the  usee  for  which  surface  waters  are  preserved  range  from 
sport  nshin^  and  water  contact  sports  to  industrial  processing,  ^S^' 
cultural  irrij^tion.  and  pumped  storage  for  electricity  generaticm.  Cri- 
teria differ  lor  eacn  use.  I  expect  these  hearing  to  s^dow  our  capability 
in  achieving  an  optimum  use  of  our  water  supjuies. 

Our  first  witness  today  is  Dr.  Leon  W.  Weinbergei\Assistant  Com- 
missioner for  Sesearch  and  Development,  Federal  Water  Pollution 
Control  Administration,  Department  of  the  Interior.  Dr.  Weinberger 
was  very  helpful  to  us  in  our  hearings  in  1966. 

He  has  been  of  help  to  us  informally  over  the  course  of  jeKS,  and 
alwavs  generous  in  donating  his  time  and  advice  to  our  committee.  We 
thane  you  and  welcome  you  here  aeain  today. 

(Dr.  Weinbergw's  biography  f dlows :) 

Db.  Jjdojx  W.  Weikbebgeb 

BDU0AT2ON 

B.S.  in  clTil  engineerhig  from  the  Ooopei*  Union,  New  York,  N.T. 

M.S.  in  sanitary  engineering  from  Maasadiiifletts  Institote  of  Technology 

iSc.D. — ^Massachuaetta  Institute  of  Technology 

PBOrBSBIONAL    AFFILIATIONS    AND    HONOB    800IETIB8 

FeUow,  American  Society  of  Engineers 
Water  PoUution  Control  Federation 
American  Geophysical  Union 
Ameriean  Water  Works  Association 
Member  <^  Society  of  the  Si^na  XI 
Who's  Who  in  Engineering 
American  Men  of  Science 

PBOFESSIONAL    HISTORY 

1966-Date — ^Assistant  Commissioner  for  Research  and  Development,  Federal 
Water  Pollution  Control  Administration,  Department  of  the  Interior. 

1963-1906— Chief ,  Basic  ft  Applied  Sciences  Br.,  DiriMon  of  Water  Sapi^y  k 
Pollution  Control,  PHS,  U.S. 

1949-1963— -Assoc.  Professor  ot  Civil  &  Sanitary  Engineering,  Case  Institnte  of 
Technology — ^Dir.  of  Sanitary  Bng.,  Research  Laboratory. 

1949-1962 — Consultant  in  water  supply,  waste  water  disposal,  and  stream  pollu- 
tion to  city,  State,  and  Federal  governments,  and  to  more  than  20  industries. 

1947-194^— Beseardi  Assistant  and  Research  Associate,  Massachusetts  Insti- 
tute of  Technology. 
1943-1946— U.S.  Navy  Civil  Bng.  Corps.  (Seabees). 
1943 — Eng.  Draftsman — ^Designer — North  American  Aviation. 
Participates  in  numerous  international,  national,  professional,  and  technical 
advisory  committees.  Including  the  following : 
World  Health  Organization  (WHO) 

United    Nations    Educational,    Scientific,    and    Cultural    Organization 
(UNESCO) 
Organization  for  Economic  Cooperation  and  Develoinnent  (OBCD) 
National  Academy  of  Sciences  (NAS) 

Office  of  Science  and  Technology — Federal  Council  for  Science  and  Tedi- 
nology  (OST/FCST) 
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8TATEMEHT  07  JUR.  LEOH  WEINBESOSS,  ASBISIAHT  OOXMIS- 
SIOHEB  TQB  BESEASCH  ABD  SEVELOFMEHT,  EEDESAL  WATEB 
POLLUnOH  OOITBOL  ADHDnSTEATIOH,  BEPABTHENT  OF  THE 
IHTEBIOB 

Dr.  Weinberger.  Thank  you,  sir.  Mr.  Chairman  and  members  of  the 
committee,  I  am  pleased  to  appear  before  ^ou  to  discuss  research,  de- 
velopment, and  demonstration,  R.D.  &  D.,  in  water  pollution  control. 

I  will  submit  the  formal  statement  for  the  record,  if  I  may,  Mr. 
Chairman,  and  abstract  this  full  statement,  and  respond  then  to  any 
questions. 

Mr.  Daim>ario.  Proceed,  if  you  will,  please. 

Dr.  Weinbergxr.  In  my  mtroductory  statement  I  made  reference 
to  the  second  D  of  R.D.  &  D.,  because  demonstration,  as  far  as  we 
are  concerned,  is  one  of  the  most  important  facets  of  our  program  in 
the  prevention  and  control  of  water  pollution. 

In  my  statement  I  cover  the  following  items :  Bole  of  RJD.  &  D. 
in  water  pollution  control ;  cost  and  benefits  of  water  pollution  con* 
trol;  research  and  development  programed  planning:  research  priori- 
ties; industrial  participation  in  research  and  development;  alloca- 
tion of  research  resources;  some  major  water  pollution  problems;  the 
scientific  and  technical  bases  for  water  qualil^  standards;  advanced 
waste  treatment  and  progress;  industrial  pollution  control  progress; 
eutrophication  and  water  quality  criteria  and  use  of  water. 

An  effective  water  pollution  control  program  consists  of  a  munber 
of  elements;  namely,  scientific  and  tecnnical  answers  and  solutions, 
economic  resources  to  construct  and  operate  pollution  control  facili- 
ties, a  strmig  enforcement  and  program  implementation  effort,  ade- 
quate planning  and  administration,  and  competent  manpower.  Re- 
search and  development  is  needed  to  provide  new  and  improved  ana- 
lytical tools,  scientific  knowledge,  and  engineering  controls.  I,  of 
course,  do  not  intend  to  minimize  the  importance  or  role  of  research 
and  development;  however,  we  should  recognize  that  many  of  the 
water  pollution  problems  facing  our  Nation  today  can  be  alleviated 
by  the  application  of  existing  technology.  In  fact,  in  the  immediate 
future,  the  most  significant  progress  willbe  made  in  this  way.  Through 
research  and  development,  we  will  find  solutions  where  none  now 
enst,  we  will  better  define  the  effects  of  impurities  on  water  uses,  we 
will  improve  the  effectiveness  of  available  solutions,  and  we  will  re- 
duce the  costs  of  waste  treatment  systems.  Gentlemen,  I  have  com- 
plete confidence  that  we  will  find  solutions — acceptable  solutions,  in 
my  opinion— to  all  our  pollution  problrans. 

The  solutions  will  be  satisfactory  from  a  scientific  and  technical 
poiM  of  view^  but  they  vrill  cost  money.  Although  you  may  believe 
that  it  is  obvious  that  pollution  control  will  cost  money,  there  are 
apparently  many  polluters  who  are  unwillin^r  to  recognize  any  solu- 
tion as  acceptable  unless  it  is  a  zero-cost  solution.  We  shall  seek  these 
zero-cost  solutions — indeed,  in  some  instances,  through  wastes  recovery 
or  byproduct  development,  a  profit  may  be  realized— but  we  must  lie 
willing  to  pay  for  pollution  control.  What  is  meant  by  an  economically 
acceptable  solution  is  certainly  to  be  the  subject  of  considerable  debate. 
Conventional  cost-benefit  analyses  are  not  totally  applicable  because 
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we  are  not  able  to  define  in  a  quantitative  manner  all  the  benefits  of 
water  pollution  control  nor  assess  the  total  damages  resulting  from 
water  pollution.  Research  into  the  socioeconomic  aspects  of  water  pol- 
lution control  may  provide  us  with  some  of  these  analytical  tools — 
tools  which  will  enable  us  to  evaluate  the  "intangible'-  benefits. 

Our  knowledge  of  the  costs  and  benefits  associated  with  water  pol- 
lution control  is  rapidly  improving. 

The  Federal  Water  !rollution  Control  Administration  has  just  com- 
pleted a  study  entitled  "The  Cost  of  Clean  Water."  This  is  in  re- 
sponse to  section  16(a)  of  the  Federal  Water  Pollution  Control  Act, 
as  amended,  which  directs  the  Secretary  of  the  Interior  to  conduct 
a  comprehensive  analysis  of  the  national  requirements  for  and  the 
cost  of  treating  municipal,  industrial,  and  effluent  to  attain  water  qual- 
ity standards  establislied  under  the  act.  The  first  analyses  have  just 
recently  been  completed  as  they  were  due  for  submission  to  the  Con- 
gress in  January,  this  montJi.  Those  studies  are  extremely  important 
because,  although  there  is  widespread  agreement  that  water  pollution 
is  a  significant,  growing  problem  which  must  be  dealt  with,  there  are 
no  firm  estimates  as  to  what  the  national  requirements  are,  or  what 
it  will  cost  the  Federal  Government  and  other  affected  units  of  Gov- 
ernment to  achieve  a  satisfactory  abatement  level.  Various  cost  esti- 
mate studies  of  municipal  and  industrial  needs  have  been  conducted 
in  the  past  but  they  have  not  been  sufficiently  comparable  in  geographi- 
cal coverage,  time  phases  covered^  cost  criteria,  types  of  facilities  in- 
cluded, or  in  cost  estimate  technique  to  provide  a  fully  meaningful 
guide  to  the  national  requirements  and  costs  involved. 

The  cost  of  clean  water  study  represents  the  initiation  of  what  will 
be  a  continuing  evaluation,  aimed  at  developing  more  accurately  the 
national  costs  of  pollution  control.  Although  it  has  not  been  possible 
to  arrive  at  a  completely  definitive  estimate  of  required  co^,  it  is 
believed  that  the  present  study  provides  a  more  comprehensive  cost 
estimate  than  has  previously  been  developed  and  a  sound  base  of  in- 
formation upon  which  to  build  future  analyses.  This  estimate  is  ex- 
pected to  improve  in  accuracy  with  each  yearly  updating. 

Mr.  Chairman,  the  first  volume  of  this  report  has  been  printed  and 
copies  can  be  made  available  to  the  committee  and,  as  subsequent  vol- 
umes become  available,  they  will,  of  course,  be  provided  to  members 
of  this  committee  and  all  Members  of  Congress. 

Mr.  Daddabio.  Do  you  have  sufficient  copies  so  that  they  could  be 
distributed  here  ? 

Dr.  Weinberger.  Sir,  I  do  not  have  sufficient  number  of  copies  for 
this,  but  I  will  see  that  we  get  them  to  you  as  quickly  as  we  can. 

Mr.  Daih>ario.  Fine. 

As  I  understand  it,  Dr.  Weinberger,  the  estimate  for  waste  treat- 
ment, sanitary  sewers  and  water  cooling  requirements,  for  fiscal  years 
1969  to  1973  is  somewhere  between  $26  and  $29  billion. 

Dr.  Weinberger.  Yes,  sir.  I  would  like  to  start  dwelling  on  the  re- 
search and  development  program  and  planning. 

I  have  taken  figures  1, 2,  and  3  out  of  the  report,  made  it  available 
to  each  member  of  the  committee  as  a  separate  item. 

(See  charts  in  Dr.  Weinberger's  prepared  statement  appearing  at 
conclusion  of  his  testimony.) 
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Figure  1  (p.  193)  illustrates  the  program  structure  and  elements  of 
the  research  and  development  program  of  the  Federal  Water  Pollution 
Control  Administration.  It  represents  the  framework  within  which 
we  can  plan  our  program,  establish  eoals  and  determine  needed  re- 
sources to  achieve  goals,  allocate  avaflable  resources,  and  evalute  the 
eflfectiveness  of  ongoing  research.  Subprograms  11,  12,  13,  14,  and  15 
contain  the  elements  dealing  with  spjecific  sources  of  wastes.  One  note, 
it  includes  such  matters  as  mine  drainage,  oil  production,  animal  feed 
lots,  irii^tion  return  flow,  various  industrial  wastes,  various  sources 
of  municipal  wastes.  Subprogram  16  is  a  general  category  containing 
the  elements  of  pollution  identification,  fate  and  persistence  of  pol- 
lutants in  the  environment,  water  quality  control,  eutrophication, 
water  resources  planning  and  resource  data,  cold  climiate  research, 
and  basic  researcn;  subprogram  17  contains  the  elements  dealing  with 
waste  treatment;  and  subprogram  18  is  the  research  on  water  quality 
requirements  or  effects  of  water  pollutants  on  all  water  uses. 

One  of  the  purposes  of  introducing  figure  1  is  to  indicate  the  scope 
of  our  researcn  and  development  effort,  ranging  all  the  way  from  iden- 
tification of  pollution  to  various  means  for  solving  problems  caused 
by  pollution.  The  element  1608 — ^water  quality  control  encompasses 
pollution  control  techniques  such  as  recovery  and  reuse,  product  modi- 
ncation,  process  change,  elimination,  dispersion,  dilution,  detention, 
diversion,  and  even  environmental  treatment^  that  is,  treatment  or 
wastes  in  streams.  This  structure  for  categorizing  our  research  and 
development  was  established  last  year  ana  we  believe  will  facilitate 
interagency  coordination  and  cooperation.  The  categories  are  com- 
patible with  those  established  by  the  Committee  on  Water  Resources 
Research  of  the  Federal  Council  for  Science  and  Technology. 

The  research  program  of  the  Federal  Water  Pollution  Control 
Administration  is  directed  primarily  to  the  solution  of  water  pollu- 
tion problems. 

In  planning  research,  a  major  tack  is  to  establish  priorities  of  re- 
search within  available  resources  and  the  directives  provided  by 
l^islation.  In  our  program,  priorities  are  based  on  the  needs,  recom- 
jnendations,  and  ongomg  research  of  the  following: 

1.  FWPCA  regional  directors  and  their  staffs.  They  are  knowl- 
edgeable of  the  problems  as  they  exist  or  may  develop  in  their 
respective  regions  (river  basin) ; 

2.  FWPCA  program  directors  at  headquarters ; 
8.  Other  Federal  agencies; 

4.  State  and  local  agencies; 

5.  University  professors  and  researchers ; 

6.  Consultants  and  advisory  groups; 

7.  Committee  on  Water  Resources  Research;  and 

8.  Industrial  groups. 

The  setting  of  research  priorities  and  the  allocation  of  research  re- 
sources is  stifl,  to  a  considerable  extent,  based  on  a  subjective  analysis. 
The  analysis,  however,  has  considerable  merit  when  carried  out  by  com- 
petent, knowledgeable  people  who  have  available  to  them  the  informa- 
tion obtained  from  answers  to  the  following  series  of  questions. 

I  will  not  read  the  questions.  Let  me  suggest  that  the  type  of  ques- 
tion we  are  talking  about  which  helps  us  establish  our  priorities  is  as 
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follows:  What  are  the  problems  in  water  pollution  or  water  quality 
control?  Having  identified  the  problems,  what  answers  and  solu- 
tions do  we  need?  When  do  we  nera  these  answers?  What  answers  and 
solutions  are  already  available?  Who  has  or  should  have  the  respon- 
sibility for  seeking  answers?  What  are  the  chances  and  incentives  for 
obtaining  better  answers?  When  will  the  research,  development,  and 
demonstration  be  completed?  On  the  basis  of  answers  to  these  ques- 
tions, gentlemen,  it  is  possible  to  establish  ^ri(»*ities  which  can  be 
asojnied  to  the  various  elements  which  I  have  mdicated  on  figure  1. 

The  implementation  of  approved  program  plans  consists  of  a  num- 
ber of  aspects  and  I  have  listed  these  m  my  report. 

The  aUocation  of  resources:  The  research  and  development  pro- 
gram of  the  FWPCA  is  conducted  through  both  in-house  and  ex- 
tramural support.  The  in-house  effort  is  conducted  at  our  major  lab- 
oratories ana  field  sites. 

It  is  obvious  that  to  have  a  successful  research  and  development 
program,  in  addition  to  the  competence  available  in  the  Federal  Grov- 
emment,  the  best  scientific  and  engineering  talent  in  the  Nation,^  in- 
cluding that  available  in  the  university  and  private  research  institu- 
tions, mdustries,  and  in  State  and  municipal  organizations,  must  be 
included  in  the  national  effort  to  control  water  pollution. 

Mr.  Daddario.  Dr.  Weinberger,  when  you  talk  about  the  best  scien- 
tific and  technical  manpower  available,  how  about  the  manpower  pre- 
sently existing  which  has  the  responsibilitv  to  maintain  the  waste 
treatment  plants  now  in  existence?  I  have  a  letter  from  a  Mr.  Charles 
Pitkat,  of  Connecticut,  who  works  at  the  Vernon  waste  treatment 
plant.  He  and  a  group  of  people  who  work  at  these  plant*  get  together 
on  occasion  and  try  to  help  each  other  out  from  the  standpomt  or  skills 
and  abilities  to  do  a  better  job.  He  says,  and  I  quote: 

One  place  that  you  can  improve  treatment  is  in  the  operator  field.  We  need 
much  more  training  than  is  now  available.  With  all  the  talk  goin^  on  about 
making  poUce  professionals  or  technicians,  why  cannot  an  operator  have  this 
same  interest?  Because  of  the  background  of  operators,  such  a^;  basic  educa- 
tion, age,  available  time  and  the  like,  it  is  extremely  hard  to  have  us  qualitr 
to  become  a  professional  engineer.  Tet,  there  is  nothing  available  that  would 
enable  us  to  go  to,  say,  three  or  four  years  of  night  school  and  end  up  as  an 
acc^yted  technician  In  this  field.  Professional  people  are  reluctant  te  talk  to  or 
deal  with  nonprofessional  people.  If  you  look  around  in  the  design  end  of  treat- 
ment plants,  I  would  say  you  vrill  find  not  one  engineer  concern  who  baa  some- 
one who  operated  a  plant  on  his  staff.  And  yet  we  are  the  i>eople  who  have  the 
actual  contact  and  contnH  of  their  design. 

I  bring  that  up  because  we  talk  about  scientists  and  technicians,  yet 
y^hen  we  had  the  hearings  some  time  ago  it  showed  quite  clearly  that 
many  of  our  waste  treatment  plants  were  not  operating  at  their 
full  capacity  for  no  other  reason  but  that  the  people  who  wei-e  working 
on  them  iust  did  not  have  the  capability  to  maintain  them  at  the  high- 
est possible  level.  Therefore  the  plants  were  not  doing  as  good  a 
job  as  they  ought  to  do. 

There  was  a  desire  on  the  part  of  these  people  to  be  able  to  do  more. 
It  was  suggested,  as  I  recall  it,  that  perhaps  we  create  an  itinerant 
group  of  technicians  who  could  go  from  waste  treatment  plant  to  waste 
treatment  plant.  They  would  help  make  assessments  and  tell  these  peo- 
ple what  could  be  done  to  improve  the  plants,  and  by  so  doing  reauce 
the  waste  and  pollution  problem  which  presently  exists. 
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You  talk  about  scientists  and  technicians,  and  yet  you  leave  out  the 
people  who  turn  the  switch  and  who  see  these  things  deteriorate  around 
them— people  who  want  to  do  a  better  job  and  cannot. 

Dr.  Weinberqer.  Mr.  Chairman,  our  agency  has  last  month  sub- 
mitted a  report  on  manpower  and  training.  Again,  I  would  be  very 
happy  to  make  copies  of  that  report  available.  Tfiiis  report  agrees  with 
the  chairman  completely,  that  one  of  the  big  gaps  in  our  pollution  con- 
trol effort  is  an  effective  treatment  plant  operation.  As  a  matter  of  f  acL 
in  the  projections  of  manpower  needs,  the  greatest  need  was  indicated 
in  the  treatment  plant  operator  category.  Within  our  program^  we  are 
initiating  within  the  month  a  techmcal  training  program  which  will 
supplement  our  professional  training  profi;ram.  The  purpose  of  the 
technical  training  program  is  to  help  develop  institutions  or  curricu- 
lums  or  courses  very  much  along  the  line  that  the  chairman  has  sug- 
geetod  as  one  of  the  ways  of  doing  this.  We  have  a  number  of  proposalB 
which  we  are  currently  reviewing^  to  help  establish  perhaps  2-year 
•courses,  junior  college  courses,  specialized  technical  courses^  to  supple- 
ment some  of  the  limited  work  going  on  right  now  at  various  States 
and  which  we  are doingin-house. 

Mr.  Daddario.  Dr.  Weinberger,  is  it  possible  to  put  together  some 
c(Hnpetent  teams  and  have  them  review  the  procedures  that  are  going 
on  in  certain  plants  ?  They  could  develop  a  checklist  and  give  the  people 
who  are  there  some  information  as  to  what  can  be  done  at  the  moment 
while  such  a  program  of  training  is  going  on.  Is  this  something  that 
we  should  do  or  not? 

Dr.  Weixbebger.  Yes,  sir;  we  should  do  it  It  has  again  been  done 
to  a  somewhat  limited  extent.  There  are  some  of  the  manuals,  a  num- 
ber of  programs,  night  courses,  courses  available  in  some  of  the  high 
schools^  at  some  of  the  universities,  for  oi>erators  to  receive  some  of 
the  traming.  There  have  been  some  instruction  manuals  prepared.  One 
of  the  areas  of  research  that  I  dwell  on  relates  to  this  irom  the  point 
of  view  of  research  and  development.  One  of  the  things  that  we  are 
attempting  to  do  is  to  come  up  with  procedures  so  that  a  plant  can  be 
operated  in  a  more  effective  way.  It  is  much  more  than  just  the  matter 
oi  trained  manpower.  I  made  uie  statement  that  if  there  is  a  gap  be- 
tween the  research  man  and  the  practitioner  or  the  designer,  th^  there 
is  a  chasm  between  the  designer  and  the  operator. 

Mr.  Daddario.  Which  is  the  point  this  gentleman  makes  in  his  letter 
tome. 

Dr.  Weixberger.  And  there  are  at  least  two  things :  what  the  chair- 
man has  suggested  is  certainly  a  very  critical  matter.  The  second  one 
which  we  would  hope  to  accomplish  through  B.  &  D.  is  to  make  it 
possible  to  operate  our  treatment  facilities  with  better  control  devices, 
better  instrumentation. 

Mr.  Daddario.  Are  you  talking  about  those  plants  we  will  be  building 
or  plants  {Hresently  existing? 

Dr.  Weinberger.  Presently  existing,  sir.  There  is  no  reason,  with  the 
advances  being  made  in  control  technology  and  instrumental  methods, 
why  some  of  these  plants  cannot  be  updated  so  that  we  can  operate 
these  (m  the  basis  of  their  design,  at  least,  which  will  result  in  a  very 
significant  step  forward  in  pollution  control. 

Mr.  Daddario.  The  upaating,  however,  involves  some  assessment 
as  to  where  it  is  now  and  what  needs  to  be  done.  This  is  a  gap  that. 
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if  filled,  could  lift  up  the  whole  level  of  this  particular  effort  and  im- 
mediately cause  some  improvement,  in  fact,  considerable  improve- 
ment. 

Dr.  Weinberger.  Yes,  sir;  unquestionably. 

Mr.  Daddario.  Your  hope  is  tliat  we  will  be  developing  an  ability 
to  make  such  an  assessment  so  that  each  community  can,  in  an  ex- 
peditious way,  come  to  a  determination  as  to  where  it  stands  or  what 
can  be  done,  and  what  it  will  cost,  and  how  much  more  improvement 
will  come  about  as  a  result. 

Dr.  Weinberger.  Yes,  sir;  this  is  certainly  one  of  the  administra- 
tion's goals,  to  accomplish  this. 

Mr.  Daddario.  Fine,  Doctor. 

Mr.  Fulton? 

Mr.  Fulton.  The  question  to  me  is :  Maybe  we  are  starting  at  the 
wrong  end.  Instead  of  being  under  the  apple  tree  trying  to  catch  the 
applies  with  our  apron,  why  don't  we  go  in  from  the  constructive  side, 
that  is,  the  best  use  of  water  and  air  supplies,  both  for  current  use 
and  for  longtime  purposes?  Why  don't  we  start  like  that  instead  of 
talking  pollution  ?  It  should  take  m  the  whole  field. 

Dr.  Weinberger.  I  certainly  do  not  have  any  comment  to  make  oth- 
er than  to  agree  with  Mr.  Fulton,  that  in  looking  at  water  pollution,, 
water  pollution  is  obviously  part  of  a  much  larger  water  resource 
problem.  The  whole  matter  of  effective  utilization  of  all  of  our  waters 
and  water  resource  planning  is  one  of  the  activities  that  is  being  un- 
dertaken by  the  executive  branch  through  Water  Resources  Council,, 
among  other  agencies.  So  that  the  need  for  an  overview  of  our  total 
water  program  is  certainly  in  order. 

Mr.  Fulton.  Instead  of  just  putting  our  programs  for  17  States 
on  reclamation,  why  don't  we  in  Congress  have  the  proOTams  for  all 
States  with  an  overall  purview  of  the  best  use  of  the  US.  resources? 
You  see,  we  limit,  in  the  Federal  program,  reclamation  to  only  17 
States.  That  takes  in  half  of  Texas  and  then  goes  on  west  but  it  does 
not  affect  the  need  of  anv  State  east  of  the  Mississippi  River. 

Dr.  Weinberger.  I  coula  not  comment  on  reclamation. 

Mr.  Fulton.  This  is  a  trap.  I  am  from  Pennsylvania. 

Dr.  Weinberger.  I  was  going  to  comment 

Mr.  Daddario.  Did  you  have  to  be  advised  that  that  was  a  trapf 

Dr.  Weinberger.  No. 

Mr.  Fulton.  I  could  see  his  light  touch,  he  was  feathering  it  a  little 
bit. 

Dr.  Weinberger,  I  hope  not.  I  was  going  to  comment  by  saying 
that  insofar  as  the  water  quality  control  aspects,  the  responsibility 

fiven  to  us  by  the  Congress  touches  all  of  the  States  of  the  United 
tates. 

Mr.  Fulton.  My  point  is  maybe  we  should  have  an  overall  view  which 
includes  these  problems  wherever  they  are  rather  than  putting  them 
just  geographically  by  States  or  taking  the  end  result  of  the  problem, 
such  as  pollution. 

Dr.  Weinberger.  I  would  say  personally,  I  think  the  need  for  an 
objective  assessment  of  our  water  resources  and  water  utilization  is  cer- 
tainly in  order.  I  say  this,  having  served  on  a  committee  of  the  National 
Academy  which  issued  a  report  on  alternatives  in  water  management,, 
which  deals  with  the  subject  and  dwells  on  the  subject. 
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Mr*  Fulton.  I  believe  we  have  to  watch  that  we  keep  the  language 
so  that  the  average  person,  such  as  we,  Congressmen^  can  understand 
it  When  you,  Dr.  Weinberger  and  your  fellow  scientists,  and  the 
chairman  of  the  committee,  Mr.  Daddario,  use  words  like  eutro- 
phicatioEL  wouldn't  it  be  better  just  to  call  it  clogging  a  lake  throiujh 
OYerenrichment?  When  I  hear  the  word  ^^eutropnication"  I  wonder 
whether  it  is  building  up  or  down,  making  hotter  or  colder.  You  see, 
I  cannot  tell  just  from  the  word  wnat  it  means.  I  would  imagine  most 
of  the  people  in  the  audience  cannot. 

Mr.  jDaddabio.  Doctor,  the  reason  I  put  that  word  into  my  opening 
stiitement  this  morning  was  to  see  ii  i  could  get  a  reaction  from  Mr. 
Fulton.  It  was  sort  of  a  trap.  The  other  day  when  that  same  word 
came  up  he  went  into  the  very  root  of  it  for  some  5  or  10  minutes  and 
I  thought  that  he  made  a  very  good  case.  So  I  used  it  this  momin^g. 

Mr.  Fulton.  Having  gone  to  Harvard,  it  gets  to  be  difficult  at  tunes 
when  they  throw  thij^  out  like  that.  I  wrestled  with  them  like  a 
dcg. 

Dr.  Weinberger,  I  was  very  intrigued  by  your  extra  "D"  in  R.D.  &  D. 
I  must  say  I  h^  hoped  you  would  get  better  results  from  the  Federal 
Water  Pollution  Control  Admimstration  because  there  you  only 
have  one  ^^D."  So  could  I  make  a  suggestion  to  the  Department  that 
they  correct  that  and  give  you  the  extra  "D."  You  seem  to  want  it. 

I  could  point  out  to  you  that  Abraham  Lincoln  had  a  story  about 
Mary  Todd,  his  fiance,  later  Mary  Todd  Lincoln.  He  said  to  ner  one 
time  in  an  argument  that  actually  while  she  had  two  "d's"  in  "Todd," 
God,  for  a  loi^  time,  had  been  satisfied  with  one.  So  I  hope  you  will 
be  satisfied  with  one  "D." 

Mr.  Daddakio.  We  could  carry  that  a  step  further,  following  Mr. 
Fulton's  story :  The  "D"  could  be  classified  under  "Divinity." 

Seriously,  nowever,  a  recent  ruling  of  the  Second  Circuit  Court  of 
Appeals  stated  that  the  Federal  Power  Commission  should  not  have 
licensed  Consolidated  Edison  to  build  a  Storm  King  Mountain  plant 
without  considering  the  total  environmental  impact,  esthetic  tran- 
quility, et  cetera.  Do  you  know  of  any  similar  rulings?  Are  we  now 
able  to  provide  regulatory  a^ncies  with  useful  environmental  infor- 
mation so  that  such  determinations  could  be  made?  What  implica- 
tions, particularly  in  consideration  of  what  Mr.  Fulton  said  about 
taking  a  look  at  the  whole  thing,  do  you  see  in  decisions  of  this  kind 
which  do  include  tranguility  anaesthetics  ? 

Dr.  Weinberger.  Mr.  Chairman,  quite  a  bit  of  that  information  is 
available.  We  obviously  need  more.  When  the  water  quality  standards 
program  was  established  by  the  Congress  we  called  together  a  group  of 
experts  to  help  us  establish  the  criteria  by  which  we  could  assess  the 
various  water  uses. 

The  various  water  uses  include  not  only  municipal  use,  industrial, 
agricultural,  propagation  of  fish  and  other  aquatic  life,  but  also  water 
for  esthetic  purposes.  These  consultants,  and  I  believe  they  were  some 
80  in  number,  reviewed  the  kinds  of  water  that  it  would  be  desirable 
to  have  to  protect  all  of  these  values.  This  has  been  issued  in  a  report. 
I  have  a  copy  of  it.  I  would  be  pleased  to  get  copies  to  the  members.  It 
renresents  a  rather  thick  document. 

Mr.  Daddario.  This  document  which  I  now  show  you  ? 
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Dr.  Weinberoer.  Yes,  sir.  It  represents  some  of  the  best  thinking, 
best  available  information  dealincf  with  the  protection  of  our  water 
for  various  uses.  Some  of  the  inK>rmation  is  descriptive,  some  of  it 
indicates  we  should  be  protecting  the  amenities,  the  senses  of  people, 
other  recommendations  are  rather  specific,  scientific,  quantitative,  in 
such  areas  as  toxicants,  such  areas  as  thermal  radioactivity,  i^d  the 
like. 

Mr.  Fulton.  Could  I  ask  on  that  point  ? 

Mr.  Daddario.  Have  you  finished  f 

Dr.  WsiNBERQER.  Yes. 

Mr.  Fulton.  The  question  comes  up  whether  certain  activities  in 
various  geographical  areas  are  not  socially  destructive  and  should  not 
be  carried  on.  For  example,  the  pollutants  and  the  cost  of  cleaning 
up  the  pollutants  might  be  more  tnan  the  particular  activity  is  either 
sociallv  or  economically  worth. 

In  the  case  of  rivers,  how  do  we  get  around  the  fact  that  the  Federal 
jurisdiction  of  rivers  was  ori^ally  limited  to  navigable  rivers?  That 
IS,  rivers  used  either  for  navigati<m  by  boats  or  logging,  so  that  you 
had  some  small  navigable  rivers?  How  did  the  (Jovemment  get  juris- 
diction? Would  the  Government  have  jurisdiction,  for  example,  in  the 
State  of  Pennsvlvania  where  it  is  gomg  to  cost  oillions  to  clear  up 
old  mines,  much  more  than  was  ever  gotten  out  of  them?  Does  the 
(Government  have  jurisdiction,  for  example,  in  Pennsylvania  and  CMiio 
and  other  States  to  limit  surface  mininjg  because  it  is  going  to  cause 
so  much  trouble  1,600  miles  down  the  Mississippi  River!  Should  there 
be  a  limit?  Can  the  Government  move  into  such  a  field  where  we 
mi^ht  just  outlaw  a  whole  industry  as  not  being  either  economically  or 
socially  beneficial  to  the  whole  country  ? 

I  am  on  the  Space  Committee.  When  vou  see  these  new  pictures  of 
the  earth  from  200^000  miles  out,  we  look  like  we  are  a  sink.  You  can 
see  the  clounds  twirling  all  over  the  earth,  not  just  State  by  State. 
When  we  say  we  can  come  up  with  solutions,  maybe  that  is  a  slightly 
inadequate  statement. 

So  my  point  is  basically,  on  jurisdiction,  How  do  we  approach  thisf 
Is  this  a  new  field  or  an  extension  of  the  old  ? 

Dr.  Weikheroer.  I  do  not  think  I  am  really  competent  to  talk  about 
all  of  the  jurisdictional  matters  which  you  raise. 

Mr.  Fm/roN.  You  can  put  a  statement  in  the  record. 

Dr.  Whinberoer.  I  willbe  happy  to  do  that. 

Mr.  Fulton.  Thank  you. 

(The  information  requested  is  as  follows :) 

The  Water  QoaUty  Act  of  1966,  which  amended  the  Federal  Water  PoIlatioB 
Control  Act  to  provide  for  the  establlshm^t  of  water  qoaUty  standards  for  In- 
terstate waters  or  portions  thereof  and  to  make  the  discharge  of  matter  whidi 
reduces  the  qnaUty  of  sadi  waters  below  the  water  qnaU^  standards  estab- 
lished under  the  Act  subject  to  abatement,  specifically  provides  that  "nothing 
In  this  subsection  (Section  10(c)  of  the  basic  Act  as  thus  amended)  shall . . . 
extend  Federal  jurisdiction  over  water  not  otherwise  authorized  by  this  Acf* 
The  basic  Act  was  amended  by  the  Federal  Water  PoUutlon  Control  Act  Amend- 
ments of  1961  to  make  the  poUutlon  of  navigable  waters,  as  weU  as  Interstate 
waters,  which  endangers  the  health  or  welfare  of  persons,  subject  to  the  Acfs 
abatement  authority. 

The  Act  does  not  confer,  not  would  we  expect  to  exercise,  arbitrary  power  to 
outlaw  an  Industry  as  socially  or  economically  undesirable.  Its  provisions  respect- 
ing  the  establishment  and  Implementation  of  water  quaUty  standards,  and  the 
abatement  of  poUution,  are  set  about  with  safeguards  against  unreasonable  action. 
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Mr.  Daw)Ario.  There  is  no  question,  however,  in  ^our  mind,  Dr. 
Weinberger,  but  that  these  i)roblems  do  affect  the  environment  of  this 
country.  We  do  find  a  relationship  to  ocean  currents  and  to  climatic 
streams  which  can  cause  problems  in  places  throughout  the  world. 
One  has  an  effect  on  the  other.  It  is  simplv  a  challenge  to  our  laws  to 
adjust  ourselves  so  that  we  can  overcome  tnose  problems  and  not  allow 
ourselves  to  deteriorate  because  we  plaxje  artificial  barriers  in  front  of 
the  accomplishment  of  this  end  objective. 

Dr.  Weinberger.  I  do  not  think  there  is  any  question.  I  did  not 
mean  not  to  be  directly  responsive  to  Mr.  Fulton,  but  there  is  jurisdic- 
tion, of  course,  so  far  as  the  effect  of  the  activities  in  one  State  as  they 
affect  another,  and  many  of  the  States  in  terms  of  the  existing  water 
quality  standards  have  to  themselves  make  some  of  the  decisions  Mr. 
Fulton  is  raising, 

Mr.  Daddario.  We  are  coming  into  an  entirely  new  set  of  nationwide 
and  world  conditions.  Because  we  recognize  that  they  will  cause 
trouble,  we  are  beginning  to  adjust  ourselves  in  order  to  handle  them. 
I  can  see  where  we  are  going  to  have  difficulty,  but  certainly  is  not  an 
impossible  barrier. 

Dr.  Wbinbergek.  No,  sir.  We,  of  course,  on  even  the  international 
phase,  already  have  agreements  as  far  as  disposal  of  radioactive 
waste. 

Mr.  Fulton.  Do  you  have  the  right  in  terms  of  Federal  jurisdic- 
tion to  ban  coal  mimng  in  Pennsylvania  because  sulfuric  waste  causes 
S dilution  of  the  Lower  Mississippi  and  colors  the  cotton  grown  by 
ississippi? 

Would  you  have  the  power  to  prevent  the  cotton  from  being  colored, 
and  therefore  not  salable,  by  tne  sulfur  waste  clear  up  in  the  Al- 
leffhenyand  Monongahela  t 

Dr.  Weenberger.  We  will  develop  that  for  the  record. 

Mr.  Fulton.  Could  you  put  a  yes  or  no  on  that  and  we  will  go  on  ? 

Mr.  Daddario.  I  would  like  to  simply  say  again  in  this  particular 
area,  I  do  not  know  that  it  calls  for  a  yes  or  no  answer  or  that  any  Gov- 
ernment agency  has  the  power  to  do  this.  Rather,  we  as  a  society  some- 
how must  come  up  with  a  determination  so  that  these  derogatory  or 
disastrous  effects  do  not  occur.  Within  the  framework  of  our  present 
free  enterprise  system  we  will  make  determinations  which  will  over- 
come these  problems  because  we  must.  It  does  not  mean  that  the  Fed- 
eral Government  will  have  the  power.  There  is  a  whole  wide  stream 
of  ramifications  within  which  we  can  work. 

Mr.  Fulton.  We  may  need  a  constitutional  amendment  to  give  the 
power  to  either  the  Federal  Government,  the  States,  or  the  local 
municipalities  to  proceed  on  this  broad  basis  as  a  national  policy  for 
our  U.S.  resources. 

Mr.  Daddario.  Dr.  Weinberger,  does  not  the  general  welfare  clause, 

Sresently  one  of  the  foundation  of  our  Constitution,  give  us  a  great 
eal  of  leeway  in  this  particular  area? 

Dr.  Weinberger.  The  Federal  Water  Pollution  Control  Adminis- 
tration at  the  pre^nt  time  does  have  and  has  exercised  a  certain 
amount  of  power  in  terms  of  protecting  the  welfare  and  well-being 
of  our  citizens. 
Mr.  Fulton.  My  point  is,  where  does  that  power  end  or  how  far 
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does  it  extend  in  jurisdiction?  I  must  say  you  are  well  represented  by 
the  chairman  here. 

Mr.  Daddario.  I  am  not  trying  to  represent  Dr.  Weinberger.  I  am 
trying  to  represent  my  own  ideas.  This  is  not  a  matter  in  which  the 
Federal  Government  alone  is  involved,  and  the  solution  of  these 

Sroblems  does  not  come  from  the  power  of  the  Federal  Government, 
lather,  it  comes  from  the  hopes  and  ambitions  of  our  society. 
I  think  it  is  important  that  we,  as  a  subcommittee,  view  these  pro- 
ceedings with  objectivity  and  flexibility  of  mind.  It  is  one  of  the  basic 
criteria  by  which  we  must  act. 

Will  you  proceed.  Dr.  Weinberger  ? 

Dr.  Weinberger.  I  mentioned  that  the  assistance  of  industry  in  the 
form  of  ideas,  processes,  products,  and  services  will  undoubtedly  hasten 
the  solution  to  some  of  the  Nation's  industrial  pollution  problems. 
Industry,  for  purposes  of  our  R.  &  D.,  may  be  classified  as  follows: 

1.  Industries  having  a  pollution  problem. 

2.  Industries  who  have  or  expect  to  develop  a  commercial  position 
in  pollution  control  equipment,  chemicals,  instrumentation,  processes, 
systems,  or  services. 

3.  Industries  having  a  research  and  development  capacity  which 
iias  not  been  directed  to  pollution  control. 

L  Combinations  of  the  above. 

I  would  like  to  point  out  some  of  the  factors  which  industry  con- 
siders in  participating  in  a  federally  supported  research  and  (demon- 
stration effort. 

There  are  a  number  of  positive  factors  as  far  as  industry  is  concerned 
and  those  are : 

The  fees  associated  with  the  contract. 

The  experience  gained  by  their  personnel. 

The  advances  they  may  make  in  their  technological  position. 

The  publicity  associated  with  contract  awards. 

The  fact  that  financial  risk  is  minimized. 

An  earlier  demonstration  of  efficacy  of  results  thereby  establishing 
markets. 

The  negative  factors  that  industry  looks  at  are : 

The  time  and  effort  of  proposal  preparation. 

The  time  and  effort  of  proposal  negotiation. 

The  diversion  of  their  competent  personnel  from  other  research  and 
development  activities. 

Personnel  who  have  gained  experience  at  company  expense  working 
on  a  federally  supported  project  would  produce  results  available  to 
competitors. 

The  contractor's  art  may  be  disclosed  earlier  than  usual  to  com- 
petitors. 

A  noncontracting  competitor  can  improve  his  competitive  position 
with  a  minimum  of  contribution  and  a  nunimum  of  risk. 

And,  of  course,  any  imfavorable  publicity  resulting  from  negative 
results. 

By  negative  results,  I  do  not  mean  poor  research;  I  mean  if  the  re- 
sults do  not  come  up  with  an  improved  solution. 

Mr.  Daddario.  Dr.  Weinberger,  without  our  getting  into  an  inter- 
minable discussion  on  the  patent  situation,  imder  whidi  of  these  sides 
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do  you  put  Government  patent  policy  in  relationship  to  industry.  Is  it 
positive  or  negative,  and  under  which  of  those  subheadings  ? 

Dr.  Weinberger.  I  would  say  from  the  viewpoint  or  many  of  the 
industries  I  have  talked  with,  it  would  be  on  the  negative  side.  I  might 
sav  that  the  patent  policy 

Mr.  Daddabio.  Tnen  you  would  add  another  category  to  the  negative 
side? 

Dr.  Weinberger.  Yes,  sir.  This  patent  would  be  covered  really  in 
terms  of  the  fact  of  disclosure  of  work  being  carried  out,  the  rights 
to  patents  and  the  background  patents  which  are  all  bound  up  in  our 
patentpolicy. 

Mr.  Daddario.  Let's  not  get  into  that. 

Dr.  WEiNBiaMJER.  On  a  number  of  other  occasions  I  have  mentioned 
the  importance  of  demonstration  and  field  evaluation.  As  a  matter  of 
fact,  I  believe  I  mentioned  that  when  I  appeared  before  this  commit- 
tee last  time. 

The  Clean  Water  Restoration  Act  passed  by  the  Congress  in  1966 
amended  the  Federal  Water  Pollution  Control  Act  and  makes  it  now 
possible  for  us  to  support  large-scale  field  evaluation  and  demonstra- 
tion projects.  This  program  is  approximately  1  year  old  but  there  is 
already  ample  evidence  to  indiciU^  that  the  most  significant  contribu- 
tion to  the  solution  of  water  pollution  by  the  development  and  applica- 
tion of  new  and  improved  technology  will  result  irom  this  program. 

I  have  made  available  copies  to  the  members  of  the  committee  of  all 
of  the  grants  we  have  made  in  this  program  for  your  review. 

I  would  like  to  just  quote  something  from  an  annual  report  that 
came  to  nay  attention  just  last  week.  This  is  the  Pulp  Manufacturers 
Research  League,  who  in  their  1967  annual  report  made  the  following 
references  to  grant  support  which  they  received  from  the  Federal 
Water  Pollution  Control  Administration : 

A  fair  estimate  ia  that  this  League-Federal  project  wiU  move  ahead  by  as 
much  as  five  years  the  time  when  pulp  and  paper  mills  will  have  a  solid  dollars 
and  c^tts  foundation  upon  which  to  base  a  yes  or  no  decision  for  reverse  osmosis. 
If  thia  in-plant  process  proves  as  sound  financially  as  it  is  already  proved  tech- 
nically, ttie  industry  wiU  have  an  effective  and  economical  method  for  treating 
dilute  effluents  to  a  previously  unattainable  level  of  purity. 

Mr.  Daddabio.  Do  you  assume  that  a  previously  unattainable 
level  oi  purity,  which  does  not  mean  absoluately  pure,  is  going  to  fall 
within  criteria  of  purity  which  will  satisfy  you  ? 

Dr.  Weinberger.  Yes,  sir.  I  might  comment  on  that  because  one  of 
the  approaches  being  taken  by  this  particular  project  in  so  many  other 
of  our  grants  is  leading  to  a  recycle  of  water.  If  successful,  many  in- 
stallations will  have  no  liquid  waste  discharge  by  recovering  the  im- 
purities and  simply  recycling  the  water,  thereby  perhaps  having  no 
liquide  discharge  or  a  minimal  discharge. 

Mr.  Ryan.  Do  you  anticipate  that  that  process  will  be  applicable^ 
and,  if  so,  when,  to  municipal  sewage  waste  ? 

Mr.  Daddario.  If  it  is  applicable. 

Dr.  Weinberger.  Yes:  if  it  is.  I  would  say  that  the  work  on  the 
applicaJi>ility  of  reverse  osmosis  to  municipal  waste,  although  it  is 
under  intensive  study  by  our  prograin,  and  these  are  listed  in  a  num- 
ber of  locations,  the  need  to  accomplish  the  desired  results  is  not  as 
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pressing  for  municipal  waste — let  me  rephrase  that.  We  have  sopae 
alternate  ways  of  accomplishing  removal  for  municipal  waste  which 
show  as  of  today  more  economic  promise  than  reverse  osmosis  in  a 
municipal  plant  mstallation. 

Mr.  Daddario.  Proceed,  Doctor. 

Dr.  Weinbbrgeb.  Again  referring  tjock  to  figure  1,  which  indicates 
our  total  R.  &  D.  effort,  I  would  just  like  to  mention  some  of  the  prob- 
lems that  stand  out  as  being  extremely  high-priority  items.  These  in- 
clude municipal  waste  treatment,  industrial  waste  treatment  and  ccm- 
trol,  improved  methods  for  measuring  effective  pollutants,  that  is, 
water  quality  recjuirements  including  temperature  effects,  the  dis- 
posal of  impurities  or  solids  removM  ircm  waste,  mine  drainage, 
irrigation  return  flows,  agricultural  land  runoffs,  storm  and  combined 
sewer  discharges  and  lake,  estuary,  and  ocean  disposal  of  treated  and 
untreated  wa^es. 

I  have  discussed  previously  the  problem  of  treatment  and  we  have 
ample  evidence  to  mdicate  that  we  can  indeed  treat  waste  waters  to 
provide  water  of  better  quality  than  we  started  with.  However,  I  would 
like  to  illustrate  some  additional  areas  of  research  and  development 
that  might  be  considered  just  imder  the  subcategory  of  municipal  pol* 
lution  control.  Some  of  these  we  have  already  talked  about  in  my  re- 
sponding to  questions. 

One,  improved  procedures  to  accomplish  more  effective  operation  of 
plants;  two,  methods  for  increasing  the  capacity  and  performance  of 
existing  plants;  three,  improved  design  and  construction  procedure, 
including  materials  of  construction. 

Gentlemen,  the  biggest  cost  in  pollution  control  is  going  to  be  in 
construction  dollars  and  any  improvements  that  we  can  nmke  in  re- 
ducing costs  can  significantly  reduce  our  overall  bill. 

Work  on  design  of  treatment  plants  which  would  occui)y  a  minimum 
of  land  area.  Land  is  becoming  more  valuable,  more  critical.  We  have 
to  consider  design  where  land  is  used  more  effectively. 

New  systems  for  combining  the  waste  water  purification  steps  of 
the  water  cycle  and  perhaps  a  little  bit  into  the  rature  treatment  sys- 
tems which  would  result  in  valuable  byproducts. 

Mr.  Ryan.  Before  we  leave  page  17,  I  would  like  to  raise  several 
questions  regarding  the  treataent  of  municipal  waste  and  specifically 
ask  what  level  of  treatment  is  attainable — ^let  me  adc  tihat  in  terms  oi 
removal  of  waste — from  municipal  sewage. 

Dr.  Weinberger.  Mr.  Ryan,  technology  is  available  today  for  the 
removal  of  virtually  all  of  the  impurities  which  are  introduced  into 
our  water  resulting  from  mimicipal  use  of  that  water.  In  one  of  the 
summary  sheets  wliich  I  have,  reierence  is  made  to  a  plant  whid^  is  in 
operation  in  Tahoe  on  the  Nevada-California  border  where  extremely 
high  degrees  of  removal  are  being  accomplished.  This  is  not  very 
commonly  employed,  but  I  think  IMfr.  Ryan  asked  what  could  be  done. 
This  is  what  can  be  done. 

Mr.  Ryan.  What  percentage  is  bring  removed  in  Lake  Tahoe? 

Dr.  Weinbebger.  In  Lake  Tahoe  there  is  better  than  99-percent  re- 
moval of  the  organic  material.  When  I  say  b^ter  than  99  rather  than 
100  percent,  our  analytical  techniques  are  inadequate  in  some  of  these 
cases  to  analyze  all  oi  the  suspended  material.  Removal  of  such  things 
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as  phosrfiates  in  excess  of  90  percent,  virtually  complefce  bacterial 
destruotioai.  And  I  would  be  very  happy  to  sulbmit  to  tiie  committee  a 
specific  breakdown  on  the  results  of  that  plant's  opwation,  sdr, 

Mr.  Ryan.  And  the  costs  ? 

Dr.  Weinberger,  May  I  supply  that,  Mr.  Ryan?  I  do  not  have  them 
with  me  right  now* 

Mr.  Ryan.  Yes. 

(The  information  referred  to  is  as  follows:) 

Lake  Tahoe  Water  Reclamation  Plant,  Operation 

Removal 
Ea^Dent :  (percent) 

BOD,iiig./l >W 

COD,ingyi >95 

Phosphate,  mg./l  as  PO4 >89 

ABS.mg./! >90 

Nltrogoi 

Organic  N,  mg.A  as  N >95 

Ammonia  N,  mg./l.  as  N,  approximately 96 

Calcium,  mg.A  as  Ca (  Small  increases 

Alkalinity,  mg.A  as  OaCc J      dne  to  the  addition 

SnUate I      of  lime. 

COSTS 
Pollars  per  mllHon  gsNonsl 

Capital  Operating  Total 

Um  trMtment  for  piiospliate  removal 

Ayaonia  stripping  OS  percent  removal) 

rMration........ — .......................................... 

CtfteQ  adsorption 

Total 52  97  149 

Note:  Costs  include  phosphate,  nitrogen,  and  organic  removal  phis  recovery  and  reuse  of  lime  and  cartwn. 

Mr.  Ryan.  Let  me  ask  you  a  question. 

Last  September  there  was  a  second  session  of  the  Conference  on 
the  Pollution  of  Interstate  Waters  of  the  Hudson  River  and  Its 
Tributaries,  and  one  of  the  recommendations  and  conclusions  of  that 
conference  was  that  all  waste  prior  to  discharge  into  the  waters 
covered  by  the  conference  should  oe  treated  to  provide  a  minimum  of 
80  percent  reduction  of  biochemical  oxygen  at  all  times. 

t)o  you  regard  that  as  an  unreasonaHe  conclusion  or  recommenda- 
tion? 

Dr.  Weinberoer.  I  am  hesitating,  Mr.  Ryan,  in  trying  to  respond 
correctly  to  your  question.  From  a  technical  point  of  view,  it  is  some- 
thing which  we  can  quite  reasonably  achieve.  I  do  not  have  anv  ques- 
tion concerning  whether  we  can  achieve  an  SO-peroent  removal.  I  am 
not  sure  whether  this  is  what  Mr.  Ryan  is  asMn^. 

Mr.  Ryan.  Yes,  I  asked  whether  you  considered  the  recommenda- 
tion of  the  conference  something  reasonable  from  a  technical  point 
of  view.  Is  it  achievable? 

Dr.  Weinberger.  Yes,  sir;  from  a  technical  point  of  view  it  is 
certainly  achievable. 

Mr.  Ryan.  With  today's  technology  ? 

Dr.  Weinberger.  Yes. 
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Mr.  BxAN.  It  goes  on  to  say: 

It  l8  reoognhsed  tbat  tbis  will  require  design  for  an  average  cemoval  oi  90 
percent  of  Cviodiieiiiiical  oxygen  denumd. 

Is  thsit  a  fair  statement  of  the  case? 

Dr.  Weinberger.  Yes,  sir. 

Mr.  Ryan.  In  other  words,  to  achieve  80  percent  reduction  it  is 
necessary  to  design  a  plant  for  90  percent  removal  ? 

Dr.  Weinberoeb.  To  make  sure  we  are  always  setting  80  percent 
There  are  fluctuations  in  terms  of  the  strength  of  the  waste  coming 
through  a  plant ;  there  are  operational  variations.  If  we  want  to  make 
sure  daat  we  get  at  least  80  percent,  since  there  will  be  a  fluctuation 
sometime,  we  will  achieve  95  percent  and  other  times  it  will  be  85 
and  it  could  get  down  as  low  as  80  percent. 

Mr.  Ryan.  Are  there  cases  where  the  recommendations  that  have 
been  made  were  higher  than  80  percent  minimum  reduction  i 

Dr.  Weinberger.  Yes,  sir. 

Mr.  Ryan.  Where? 

Dr.  Weinberger.  I  would  be  pleased  to  get  a  copy  of  that  for  you, 
sir.  I  know  this  has  been  done.  If  I  may,  I  will  supply  it  for  you. 

(The  information  requested  is  as  follows :) 

Department  of  the  Interior  Federal  Water  Pollution  Control 
Administration 

higher  than  80  percent  bod  reduction 

Recommendations  requiring  higher  than  SO  percent  redaction  of  bloebemical 
oxygen  demand  are  included  in  agreements  reached  by  the  Federal-State  con- 
ferees in  the  following  actions : 

1.  Penobscot  River  and  Upper  Penobscot  Bay  (Maine) 

Recommendation 

8.  The  abatement  programs  for  the  two  poultry  companies,  Maplewood  Pack- 
ing Company  and  Penobscot  Poultry,  will  be  based  on  a  90%  reduction  of  bio- 
chemical oxygen  demand  (BOD),  90%  reduction  of  solids,  and  an  efSuent  not 
to  exceed  5,0(X)  coliforms  per  100  ml. 

2.  Moriches  Bay  and  the  Eastern  Section  of  Great  South  Bay  (Long  Island. 
New  Yorlc) 

Recommendation 

7.  All  the  duck  farms  In  the  conference  area : 

(a)  On  or  before  August  1.  1967,  shall  submit  to  the  New  York  State  De- 
partment of  Health  final  construction  plans  in  approvable  form,  prepared  by 
or  under  the  direction  of  a  duly  licensed  professional  engineer,  for  adequate 
waste  treatment  facilities  to  remove  at  least  85  percent  of  the  suspended 
solids  and  at  least  85  percent  of  the  biochemical  oxygen  demand,  and  a  sub- 
stantial portion  of  the  phosphates  thereof  and  therein  shall  be  removed,  and 
facilities  for  disinfecting  such  wastes  and/or  waste  effluents  to  the  extent 
that  the  final  effluent  shall  at  all  times  contain  the  chlorine  residual  of  not 
less  tiian  1  ppm  after  not  less  than  15  minutes  contact  time  and  a  collform 
count  not  greater  than  100  per  100  ml  in  at  least  90  percent  of  the  samples  In 
a  series  thereof,  provided  that  at  no  time  the  coliform  count  of  such  or- 
ganisms in  said  final  effluents  exceed  10,000  per  100  ml. 

(b)  On  or  before  November  1,  1967,  initiate  construction  of  such  fiaciiltiea 

(c)  On  or  before  April  30,  1968,  complete  construction  of  such  facilities. 

(d)  Thereafter  maintain  and  operate  such  facilities  in  such  manner  that 
they  at  all  times  meet  the  performance  criteria  set  forth  above,  and  that  the 
persons  responsible  for  the  maintenance  and  operation  of  such  facilities  set 
up  an  adequate  trained  and  equipped  staff  in  order  thereafter  to  maintain 
and  operate  treatment  facilities  installed  at  duck  farms  at  all  times  in  con- 
formance with  requirements  established  by  the  New  York  State  Department 
of  Health. 

3.  Eastern  New  Jersey  from  Shark  River  to  Cape  May  (New  Jersey) 
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RecommendatUm 

9.  The  New  Jersey  State  Department  of  Healtli  has  adopted  water  quality 
standards  for  the  waters  of  the  conference  area  and  has  submitted  the  standards 
to  the  Secretary  of  the  Interior  for  approval  as  S'ederal  water  quality  standards 
under  the  provisions  of  section  10  of  the  Federal  Water  Pollution  Control  Act,  as 
amended.  These  standards  require  that  all  wastes  discharged  to  the  Atlantic 
Ocean  receive,  as  a  minimum,  treatment  that  will  provide  at  all  times  85  percent 
removal  of  BOD,  and  that  all  wastes  discharged  to  the  estuaries  or  tributary 
streams  receive  a  minimum  treatment  at  all  times  of  95  percent  removal  of  BOD. 

Mr.  Ryan.  In  light  of  the  conference  recommendation  for  an  80- 
pen?ent  minimum  reduction,  and  therefore  design  removal  of  90  per- 
cent, is  it  consistent  for  New  York  City  to  propose  a  plant  today  with 
today's  technology  available  which  will  achieve  only  a  70-percent 
rmioval  at  design  capacity? 

Dr.  Weinberger.  Mr.  Kyan,  that  decision  would  not  be  based  on 
let's  say  our  technical  ability  to  achieve  greater  removal.  I  am  not 
familiar  with  all  of  the  oireumstances  concerning  what  action  New 
York  State  or  New  York  City  may  have  taken,  but  certainly  the  de- 
cision could  not  be  on  a  basis  of  our  technical  ability  to  remove  more 
than  TO  percent  or  80  percent  of  the  impurities. 

Mr.  Ryan.  New  York  City  apparently  intends  to  go  ahead  and  con- 
struct a  new  plant  whi'ch  is  designed  to  remove  not  90  percent  but  70 
percent  when  construction  is  completed.  But,  as  I  understand  it,  thai; 
will  go  down  to  some  53  percent  within  a  few  years.  How  is  this  just^: 
fiable? 

Dr.  Weinberger.  I  can  (Conjecture  or  surmise ;  but,  if  I  may,  I  wonld 
much  prefer  to  give  you  a  written  statement  after  I  have  had  an  oppor- 
tunity to  review  this.  I  would  again  just  make  this  one  point :  In  tiie 
usual  practice  that  we  have  today^  when  treatment  plants  are  built 
they  are  frequently  built  on  a  stage  ba^is.  The  first  step  in  the  design 
would  be  reterred  to  as  a  primary  treatment  plant  which  might  only 
remove  40  or  50  percent  of  the  pollution  load.  On  to  that  plant  may 
be  added,  which  is  frequently  aone,  a  second-stage  plant  which  can 
remove  all  the  way  from  the  40  percent  up  to  the  90  or  90-plus  percent. 

And  in  addition  to  that,  when  oc<!asion  arises,  we  can  add  a  third 
step  which  is  essentially  what  they  have  done  at  this  place  in  Tahoe 
I  referred  to,  where  tfiejr  have  a^ded  on  additional  facilities  to  an 
existing  plant.  So  that  this  may  be  one  of  the  factors,  but  I  will  look 
into  it  and  give  you  a  reply. 

Mr.  Rtan.  'f  he  fact  is  the  70  percent  includes  secondary  treatment. 
It  is  not  through  primary  treatment.  It  is  through  secondary  treat- 
ment. 

Dr.  Weinberger.  It  sounds  as  if  it  would  be  some  sort  of  accelerated 
treatmwit  that  would  be  intermediate  between  the  primary  removal 
and  what  could  be  accomplished  by  actual  utilization  of  secondary 
capacity. 

Mr.  Daddario.  It  would  appear  wise,  Mr.  Eyan,  if  we  were  to  allow 
Dr.  Weinberger  the  opportunity  to  answer  that  question  for  the  rec6rd 
so  it  could  be  more  definite  and  precise. 

(The  information  requested  is  as  follows:) 

JuMiifidatUm  for  the  construction  of  a  waste  treatment  plant  constructed  in 
New  York  dtp  which  witl  remove  not  80  percent,  but  10  percent  when  construe- 
ffOft  is  completed,  with  the  posihility  of  design  capacity  to  decrease  to  Jft  percent 
%€ithin  a  few  years. 

We  understand  this  question  refers  to  the  North  River  treatment  plant,  which 
is  expected  to  provide  approximately  70  percent  reduction  of  biochemical  oxygen 
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demand  (BOD)  at  present  loading  levels.  This  plant  does  not  meet  the  recom- 
mendations of  the  water  qoality  standards  approved  by  Secretary  UdaU  for 
New  York's  interstate  waters  or  the  Federal  Enforcement  CJonference  on  the 
Hudson  River.  However,  there  are  a  number  of  reasons  why  construction  of  this 
facility  is  warranted. 

The  facility  provides  a  reaondbly  high  level  of  treatment  which  %oUl  result  in 
water  quality  enhancement.  The  plant  was  designed  and  land  acquired  prior  to 
the  effective  dates  of  the  Federal  water  quality  standards  and  Federal  Enforce- 
ment Conference  recommendations,  which  specified  higher  levels  of  treatment 
than  attainable  at  the  North  River  facility  under  its  present  design  and  scope. 
Although  this  plant  will  not  meet  standards  and  conference  requirements,  it  will 
be  removing  70  percent  of  the  biochemical  oxygen  demand  of  wastes,  amounting 
to  millions  of  gallons  per  day,  which  would  otherwise  be  discharged  raw  to  the 
river. 

The  facility  win  he  part  of  a  proposed  system  which,  hy  the  conference  and 
standards  deadline  of  1972,  should  be  providing  treatment  substantially  in  ac- 
cordance with  the  standards  and  conference  recommendations.  The  basic  problem 
at  this  time  is  one  of  space  on  which  to  build  a  complete  treatment  facility  which 
would  remove  80  percent  BOD  at  all  times.  The  North  River  plant  is  designed  to 
achieve  as  much  treatment  as  possible  within  space  and  time  limitations.  The 
City  of  New  Tork  has  recently  acquired  an  additional  2.8  acres  of  land  adjacent 
to  the  North  River  plant  site  on  which  to  construct  additional  treatment  facilities 
which  will  remove  70  percent  BOD  at  design  capacity  (some  twenty-five  years 
hence) ,  but  which  in  earlier  years  of  operation  will  achieve  substantially  greater 
treatment  Further,  the  City  of  New  Tork  has  initiated  tlie  necessary  administra- 
tive proceedings  to  acquire  4.9  acres  of  land  for  the  purpose  of  constructing  addi- 
tional treatment  facilities  designed  for  90  percent  BOD  removal  to  meet  the 
Hudson  River  Conference  recommendations  and  the  water  quality  standards 
approved  by  the  Secretary.  The  progress  of  the  City  in  this  regard  will  be  regu- 
larly reviewed  by  the  enforcement  conferees,  and  every  elfort  will  be  made  to 
assure  that  the  City  meets  the  1972  deadline. 

Delay  in  constructing  the  treatment  plant  will  result  in  increased  cost  to  the 
City,  the  State  and  the  Federal  Government.  Construction  costs  in  New  York 
City  are  increasing  about  8  percent  annually*  Any  delay  in  construction  of  the 
proposed  treatmet  plant  will  result  in  substantially  increased  costs  to  the  City, 
New  York  State  and  the  Federal  Government.  The  North  River  iwoject  for  both 
intercepter  sewers  and  waste  treatment  plant  has  a  present  estimated  cost  of 
about  $180,000,000,  Bach  year's  delay  in  going  ahead  with  the  project,  whether 
caused  by  redesign  or  relocation,  imposes  an  additional  cost  of  about  $15,000/)00. 
Total  redesign  to  upgrade  the  treatment  levels  of  the  North  River  i^ant  would 
entail  at  least  a  three-year  delay ;  the  delay  alone  would  cost  $50,000,000. 

Mr.  Ryan.  May  I  ask  this  question :  What  is  the  difference  in  the 
water  quality  which  results  from  90-percent  removal  compared  to  70- 
percent  removal,  or  80  percent  compared  to  63  percent? 

Dr.  Weinberger.  Let  me  try  to  answer  that  as  briefly  as  possible.  If 
we  consider  the  90  percent  removal  as  contrasted  with  let's  say  60  per- 
cent removal,  then  we  would  be  introducing  only  one-fourth  of  the 
amount  of  impurities  into  the  receiving  stream.  I  am  referring  to  what 
we  would  be  discharging  into  the  stream. 

What  effect  this  has  on  the  stream  would  depnend  on  the  volume  in 
the  stream  as  well  as  the  various  use  that  stream  is  being  protected  for. 

Mr.  Ryan.  Do  you  want  to  proceed  or  should  we  go  into  this  further, 
Mr.  Chairman? 

Mr.  Daw)ario.  Mr.  Ryan,  you  proceed  until  you  are  satisfied. 

Mr.  Ryan.  I  would  like  to  come  back  to  the  question  of  the  incon- 
sistency of  the  Hudson  River  Conference  recommending  80  percent 
reduction.  Are  you  familiar  with  the  New  York  State  standai^  that 
have  been  approved  by  the  Federal  Government  ? 

Dr.  Weinberger,  ifo,  sir;  I  do  not  know  whether  that  is  one  of  the 
15  that  have  been  approved  or  not. 
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Mr.  Daddabio.  Provide  that  for  the  record. 

Dr.  Weixberoer.  I  will  be  happy  to. 

Mr.  Ryan.  Simply  the  inconsistency  between  the  conference  recom- 
mendation, which  apparently  is  low  compared  to  the  state  of  tech- 
nology anyway,  and  tne  initiation  of  a  plant  which  would  achieve  at 
best  70  percent,  and,  according  to  my  information,  would  go  down  to 
53  percent  in  the  next  few  years. 

Dr.  Weinberger.  Mr.  Kyan^  I  will  be  happy  to  go  into  that  and,  as 
I  say,  I  think  there  are  two  different  factors.  That  is  whjr  I  hesitated 
originally  in  responding  to  your  question.  There  is  a  question  of  avail- 
able tedmology^  I  think,  and  the  second  question  then  is,  In  any  par- 
ticular installation,  what  is  the  required  treatment  to  achieve  your  ob- 
jective? 

So  when  you  asked  the  question  initially.  What  is  the  best  degree  of 
treatment  we  can  have?  And  I  indicated  it  is  substantially  a  complete 
removal  of  all  impurities,  we  have  not  reached  the  point  where  this 
is  being  recommended  for  each  and  every  community  in  the  United 
States.  So  at  the  present  time,  one  finds  recommendations  which  pro- 
vide for  treatment  facilities  wnich  do  not  necessarily  remove  all  of  the 
impurities  that  we  can. 

Do  I  make  that  clear  ? 

Mr.  Btan.  That  is  the  difference  between  complete  and  80  percent. 
We  are  now  talking  of  the  difference  between  complete  and  70  percent 
going  down  to  68  percent. 

Dr.  Weinberger.  In  terms  of  the  individual  situation,  and  I  will 
look  into  that. 

(The  information  requested  is  as  follows:) 

DEPABTMElfT  OF  TH9  INTEBIOB  FbDBBAL  WaTEB  POLLUTION  CONTBOL 

Administbation 

Sore  umitr  quality  9tandard9  been  approved  by  the  Federal  Oovemment 
far  the  State  of  If  etc  Yorkt  "What  i$  the  relationship  between  the  Hudson  River 
oon^ferenoe  recommendation  of  80  percent  removal  and  the  water  quality  stand- 
ards  as  approved  by  the  Federal  Oovemment  in  New  York  State f 

Water  qnaUty  standards  have  been  approved  t>y  Secretary  Udall  for  the 
interstate  waters  of  New  York  under  the  Federal  Water  Pollution  Control  Act, 
as  amended.  These  standards,  which  are  presently  t>eing  implemented  by  the 
State  of  New  T<Mrk,  provide  for  a  minlmnm  of  secondary  treatment  or  the 
equivalent  for  an  municipal  and  industrial  discbarges.  '"Secondary  treatment" 
is  ^neraUy  defined  by  water  pollution  control  officials  as  ranging  from  about 
75  pereent  to  about  95  percent  reduction  in  biochemical  oxygen  demand. 

The  water  quaUty  standards  anticipated  reconvening  of  the  Hudson  River 
Enforcttne&t  Conference,  A  letter  of  August  4,  1967,  from  Dwight  F.  Meteler, 
Deputy  Commissioner  of  the  New  York  Department  of  Health,  was  included  in 
the  standards  affirming  the  State's  intent  to  implement  the  recommendations 
of  all  Federal  enforcement  conferences  of  which  it  had  been  a  i>art,  and  indicat- 
ing that  the  State  would  '*.  .  .  carry  out  its  responsibilities  as  a  coirferee  at 
the  re-opening  of  conferences  in  the  formulation,  endorsement,  or  modification  of 
the  conclusions  and  recommendations  of  such  conferences." 

Cognizance  of  water  quality  standards  was  taken  by  the  conferees  at  the 
second  sesidon  of  the  Hudson  River  Enforcement  Conference,  and  the  recom- 
mendation in  question  reads : 

All  wastes  prior  to  discharge  Into  the  waters  covered  by  the  conference 
(a)  shall  be  treated  to  provide  a  minimum  of  80%  reduction  of  biochemical 
oxygen  demand  at  all  times.  It  is  recognized  that  this  will  require  a  design 
for  an  average  removal  of  90%  <^  biochemical  oxygen  demand.  Or  (b)  shall 
be  treated,  as  SLVptoved  by  the  ffitate  water  pollution  control  agency,  to  the 
degree  necessary  to  meet  the  water  quality  standards  approved  by  the 
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Secretary  of  the  Interior  under  the  Water  Quality  Act  of  1965.  [ItaUcs 
added.] 
Xew  York  is  implementing  the  treatment  requirements  called  for  in  tbe  water 
quality  standards  as  necessary  to  protect  the  beneficial  water  uses  and  meet 
the  water  quality  criteria.  These  requirements  provide  for  significant  enhance- 
ment of  presently  polluted  waters.  Where  these  requirements  are  below  the  80 
to  90  percent  BOD  reduction  level.  New  York  indicates  that  the  affected  treat- 
men  facilities  will  be  required  to  upgrade  to  this  level  as  a  second  stage  in  the 
implementation  program. 

Mr.  Daddario.  When  Dr.  Weinberger  answers  your  original  ques- 
tion, Mr.  Ryan,  it  appears  that  others  such  as  this  you  are  worhing  on 
now  will  come.  We  will  see  to  it,  when  the  answer  is  submitted,  our 
staffs  do  get  together,  and  you  will  have  an  opportunity  to  ask  addi- 
tional questions  so  we  can  resolve  this  question. 

Mr.  Ryan.  Thank  yon. 

Mr.  Daddabio.  Mr.  Brown? 

Mr.  Brown.  I  would  like  to  make  an  observation  or  two  and  ask 
some  questions. 

For  one  thing,  as  far  as  the  technology  of  water  treatment  is  con- 
cerned, I  think  we  are  putting  imdue  emphasis  perhaps  on  the  tech- 
nology and  not  enough  emphasis  upon  the  economics.  It  seems  to  me 
the  matter  is  primarily  one  of  economics.  Water  treatment  is  prob- 
ably one  of  the  very  few  areas  where  we  have  had  the  technology  since 
the  invention  of  fire  to  produce  practically  pure  water;  namely,  by 
evaporation.  The  question  is  whether  we  nave  the  need  and  the  re- 
sources to  produce  pure  water  in  every  situation, 

I  think  undoubtedly  the  situation  in  New  York  to  provide  an  addi- 
tional level  of  puritv  beyond  what  they  have  apparently  scheduled 
would  require  probably  substantial  capital  investment  and  operating 
costs.  The  real  i>roblwn  is  how  much  capital  investment  and  ctoea^ing 
costs  are  you  willing  to  put  up  in  order  to  secure  a  given  degree  of 
purity  of  water?  I  mink  these  are  the  questions  that  need  to  oe  an- 
swereid,  basically,  in  connection  with  any  discussion  of  water  treat- 
ment. 

The  question  I  hate  is  really  a  rather  general  one  based  upon  an 
article  I  read  within  the  last  few  weeks,  I  am  not  even  sure  where  I 
read  it.  It  was  a  discussion  of  a  visit  of  a  ^roup  of  Americans  to 
Russia  and  a  trip  down  the  Volga  River.  Having  an  interest  in  water 
pollution,  I  was  struck  by  the  fact  that  the  arti<3e  commented  several 
times  that  the  Volga  was  a  relatively  clean  river,  that  they  were  able 
to  swim  in  it,  that  the  fishing  resources  were  apparently  as  ^eat  as 
they  ever  had  been^  and  that  local  sewage,  what  I  guess  would  be  mu- 
nicipal and  industrial  waste,  was  not  permitted  into  the  river. 

Is  it  possible  that  in  Russia  and  pernaps  in  other  long-developed  Eu- 
ropean countries  they  have  achieved  practices  which  are  substantially 
superior  to  what  we  have  here  in  the  United  States  at  this  time  in  this 
field? 

Dr.  Weinberger.  Mr.  Brown^  I  have  Bot  seen  this  from  personal 
visits  to  Western  Europe.  I  think  at  the  present  time  in  most  areas  of 
water  pollution  control,  our  technology  is  further  advanced  than  those 
countries  and  I  think  this  is  explainable  due  to  World  War  II,  when 
so  much  of  their  activity  ceased.  This  is  not  to  imply  they  would  not  be 
making  additional  contributicwcis.  But  I  do  not  know  of  any  tedmolosy 
that  has  been  developed  or  applied  or  under  study  in  any  part  of  the 
world  that  we  have  not  looked  at  or  are  looking  at. 
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Mr.  Brown.  Would  this  necessarily  be  a  question  of  advanced  tech- 
nolog)^  ?  Could  it  be  just  a  simple  matter  of  prohibitinffindustrial  and 
municipal  waste  going  into  rivers  as  in  the  case  of  the  Volga? 

I  do  not  know  where  it  would  go,  but  perhaps  into  the  underground 
basin  in  some  fashion  which  would  preserve  the  purity  of  the  river 
and  ultimately  it  perhaps  would  pollute  the  land;  I  do  not  know. 
But  it  does  not  necessaril}-  have  to  be  a  technology  problem.  It  would 
be  a  standards  problem. 

Dr.  Weinberger.  I  think  it  is  also  a  matter  of  institutional  arrange- 
ments. I  think  we  get  back  to  perhaps  some  of  the  points  Mr.  Fulton 
was  raising  in  terms  of  the  management  of  the  waste^  management 
of  industry,  management  of  location,  the  whole  decision  process  of 
whut^ou  permit  ]>eople  to  do  and  not  do.  There  are  some  management 
practices,  institutional  arrangements  in  parts  of  Europe  which  we 
have  looked  at  and,  as  you  gentlemen  are  probably  aware,  the  Ruhr 
and  Emscher  river  systems  nave  been  extensively  looked  at  because 
of  the  way  in  which  the  Germans  manage  those  two  rivers. 

Mr.  Brown.  Do  you  know  anything  about  the  conditions  of  the 
Rhine?  Is  it  a  comparable  situation  to,  say,  the  Hudson  or  some- 
thing of  that  sort  ? 

Dr.  Weinberger.  My  simple  answer  would  be  to  say  the  Rhine  is 

r>Uuted.  I  do  not  think  we  could  make  a  comparison  to  the  Hudson, 
happen  to  think  there  are  some  parts  of  the  Hudson  which  are  much 
prettier  than  the  Rhine  and  in  better  shape  than  the  Rhine.  On  the 
other  hand,  one  could  say  there  are  some  parts  of  the  Hudson  that 
are  more  polluted  than  parts  of  the  Rhine.  But  the  Rhine  is  basically 
a  iK>lluted  river. 

Mr.  Brown.  I  think  one  of  the  general  points  I  want  to  arrive  at 
is  the  degree  to  which  we  are  considering  in  our  development  in  water 
pollution  control  the  standards  and  adiievements  which  have  been 
reached  in  the  rest  of  the  developed  world.  Is  this  an  input  into  our 
study?  Do  we  have  good  comparative  studies  of  what  is  going  on  in 
these  other  countries  in  terms  of  results  as  well  as  technology? 

Dr.  Weinberger.  Reasonably  well,  Mr.  Brown.  I  say  reasonably 
weU,  This  gets  into  our  problem  of  information  exchange.  But  we 
have  a  number  of  bilateral  and  multilateral  agreements  whereby  we 
are  able  to  get  this  information. 

Mr.  Brown.  Tliere  could  be  some  very  sound  political  reasons  to 
get  this.  You  know  about  95  percent  of  our  R.  &  D.  money  is  justified 
on  the  grounds  of  a  gap  between  us  and  the  Russians.  If  you  could 
show  us  a  pollution  gap,,  for  example,  you  might  be  able  to  justify 
a  very  large  increase  in  funds  for  the  program.  I  have  no  rnrtheV 
questions. 

Mr.  Daddario.  Dr.  Weinberger,  is  it  not  difficult  to  come  to  some 
asse^ment  about  all  of  this?  As  I  understand  it^  our  staff  did  some 
work  in  investigating  some  of  these  places.  We  think  others  are  doing 
better  than  we  are  aoing,  and  they  think  we  are  doing  a  lot  better 
than  they  are  doing. 

You  take  the  Rhine.  It  is  polluted,  as  you  say,  but  less  polluted  than 
people  expect  it  to  be.  The  reason  for  this  is  that  they  allow  other  rivers 
in  the  area  to  be  more  polluted  and  in  that  way  take  some  of  the  strain 
off  the  Rhine.  Therefore,  they  are  shifting  the  problems  aroimd.  In 
the  final  analysis,  their  situation  is  probably  worse  than  ours. 
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Dr.  WBacNBERGER.  Yes.  They  have  one  situation  over  there  which  has 
been  looked  into,  studied,  quoted,  reported  on,  which  is  the  situation 
involving  the  Emscher  Cooperative.  A  solution  is  being  applied  there 
which  I  seriously  question  would  be  considered  an  acceptable  solution 
in  the  United  States.  What  they  have  done  over  there  is,  they  have 
taken  one  river,  the  Emscher  River,  and  have  earmarked  this  as  an 
open  sewer.  As  a  matter  of  fact,  in  talking  to  the  engineering  manager 
oi  that  association^  he  has  no  hestitation  m  calling  that  a  sewer  rather 
than  a  river.  And  it  is  essentially  the  setting  aside  of  one  river  to  col- 
lect the  waste  for  a  particular  watershed,  trjnng  to  protect  the  Ruhr 
River  in  this  case  from  pollution.  And  what  they  have  done  is,  thej 
have  taken  the  entire  river  before  it  goes  into  the  Rhine  and  put  it 
through  a  treatment  plant. 

I  do  not  think  this  is  an  acceptable  solution  in  the  United  States. 
I  have  difficulty  in  picturing  parts  of  our  Nation  being  willing  to  have 
a  river  going  by  them  which  would  be  an  open  sewer.  But  again,  this 
is  an  institutional  arrangement  that  has  been  made  over  there. 

Mr.  Brown.  We  would  put  it  underground  probai)ly  over  here. 

Mr.  FuiiTON.  Mr.  Chairman  ? 

Mr.  Daddario.  Yes. 

Mr.  Fulton.  In  Pennsylvania  we  have  found  that  using  under- 
ground mine  passages  and  crevices  as  sewage  sinks  does  not  work 
and  so  we  have  proceeded  to  outlaw  that  practice. 

Has  there  ever  been  a  survey^  Doctor,  of  how  much  the  Federal 
Government  is  conforming  to  its  good  principles  on  the  disposal 
of  its  waste  and  sewage  ? 

I  will  give  you  a  good  example.  Our  big  Federal  building  in  Pitts- 
burgh was  being  charged  for  our  new  sewage  disposal  system  so 
mudi  a  month  for  disposal  of  waste.  After  paying  it  for  a  while,  the 
Federal  Gk>vernment  came  back  and  said  to  the  local  people  and  the 
sewage  authority  in  Pittsburgh :  We  are  not  going  to  pay  it  any  more. 
The  question  was  why  ?  They  said :  Well,  we,  the  U.S.  Govemment,  are 
not  using  the  sewage  disposal  system  of  Pittsburgh,  we  are  dumping 
it  directly  in  the  river.  So  the  Dig  Federal  building  was  the  biggest 
pollutant  in  our  town. 

Has  it  been  cured  now  ? 

Dr.  Wbinberoer.  There  is  a  very  intensive  and  strong  effort  cm  the 

Sart  of  the  executive  branch  to  make  sure  that  pollution  from  all 
ederal  installations  is  brought  imder  control. 

Mr.  FuMON.  With  the  Ohairmain's  permission,  could  you  put  a  state- 
ment on  it  in  the  record  ? 
Dr.  WBiNBERGia.  We  will  be  happy  to  do  that. 
( Information  requested  is  as  follows :) 

Control  op  Pollution  by  Federal  AcnvmES 

To  date,  the  fifty-eight  volume  puhUcation,  Woitevxiter  Disposal  Practicet 
at  Federal  InstaUations,  is  the  only  comprehensive  Inventory  of  the  wastes  dis- 
charged into  ground  or  snrface  waters  from  Federal  activities.  PuhUshed  in  1902, 
this  stDidy  was  conducted  by  the  Public  Health  Service,  Division  of  Water  Supp^ 
and  PoUutioQ  Control  (now  the  Federal  Water  PoUution  Oontrol  Administratlop) 
and  the  General  Services  Administration.  It  reports  conditions  as  of  Dec»n- 
ber  31.  1900. 

While  this  study  reports  on  sewage  and  industrial  wastes  (excluding  cooling 
water),  both  waterbome  and  non-waterbome,  discharged  at  22,656  points,  it 
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does  not  contain  an  exact  count  of  the  number  of  installations  actually  reported 
iqmL  The  majority  of  installations  included  in  the  1960  study  reported  two  or 
more  points  of  discharge  for  the  wastes  generated.  Educated  estimates  place  the 
number  of  installations  covered  between  7,000  and  8,000.  In  general,  tiie  scope 
of  the  report  excluded  those  iustallations  at  which  there  was  no  activity  which 
would  be  expected  to  generate  a  waste  discharged  to  ground  or  surface  waters. 
The  I960  study  reported  discharges  of  both  adequately  treated  and  inadequately 
or  untreated  wastes. 

The  Natural  Resources  Subcommittee  of  the  Committee  on  Government  Opera- 
tions, Hoase  of  Representatives,  used  the  1900  study  as  the  basis  of  its  1964  and 
1965  sorveys  of  sewage  and  industrial  waste  disposal  at  Federal  installations. 
(Copies  of  the  reports  of  the  surveys,  House  Report  1636,  88th  Congress,  2nd 
Session ;  House  Report  555,  89th  Congress,  1st  Session ;  and  House  Report  1644, 
89th  Congress,  2nd  Session,  are  submitted  for  the  information  of  the  Commit- 
tee.) For  these  reports,  the  committee  selected  from  the  1960  study  a  total  of 
1,003  Federal  installations  that  discharged  waterbone  sewage  or  industrial  wastes 
(excluding  cooling  waters)  "at  a  rate  of  3,000  or  more  gallons  per  day,  or  non- 
waterbome  wastes  of  200  or  more  x)ersons  per  day"  or  which  had  "received  a  noti- 
fication from  a  Government  agency  that  a  pollution  condition  exists." 

President  Johnson,  in  1965,  issued  an  executive  order,  the  strongest  executive 
statement  to  date  on  the  water  pollution  control  responsibilities  of  Federal 
agencies,  which  became  the  basic  policy  of  the  entire  Federal  Government.  The 
Executive  Order,  as  superseded  in  1966  by  Executive  Order  11288,  requires  the 
heads  of  Federal  departments,  agencies,  and  establishments  to  provide  the  leader- 
ship example  in  the  national  water  pollution  control  effort.  It  requires  the  Secre- 
tary of  the  Interior  to  provide  the  necessary  review,  coordination,  and  technical 
advice  and  assistance  to  Federal  agency  heads,  who  are  in  turn,  directed  by 
Section  11  of  the  Federal  Water  Pollution  Control  Act  to  cooperate  with  the 
Secretary,  and  with  State  and  interstate,  and  municipal  agencies.  In  addition,  the 
Order  establishes  general  standards  and  procedures  to  facilitate  Federal  agency 
budgeting  for  water  pollution  omtrol  measures. 

Program  responsibility  for  the  Secretary's  functions  is  vested  in  the  Federal 
Water  Pollution  Control  Administration,  whose  Regional  Offices  have  primary 
operating  responsibility  within  their  respective  regions.  FWPCA's  re- 
sponsibilities under  Section  11  of  the  Act  and  the  Executive  Order  include: 
assifrting  Federal  agencies  to  clean  up  pollution  from  their  facilities ;  reviewing 
proposed  Federal  water  resources  projects  to  determine  their  impact  on  water 
quality ;  helping  other  Federal  agencies  to  include  water  pollution  control  stand- 
ards in  their  loan,  grant,  and  contract  practices;  and  assisting  other  agencies 
to  prevent  pollution  from  Federal  vessels. 

To  facilitate  interagency  cooperation  and  to  provide  a  framework  for  coordi- 
nation between  Federal  and  non-Federal  agencies,  FWPCA  has  issued  "Guide- 
lines for  the  Prevention,  Control,  and  Abatement  of  Water  Pollution  from  Fed- 
eral Activities,"  (copy  submitted  for  the  Committee's  information).  Through  its 
programs  of  review  and  technical  assistance,  FWPCA  has  helped  to  develop 
water  pollution  control  programs  at  Govemm^t  military  bases,  hoi^itals,  na- 
tional parks,  and  forests,  post  offices,  and  Federal  water  resources  development 
projects.  Agreements  on  program  procedures  have  been  reached  with  the  Forest 
Service,  the  Bureau  of  Public  Roads,  and  the  Corps  of  Engineers.  Similar  under- 
standings are  being  worked  out  with  the  National  Park  Service,  Bureau  of  In- 
dian Affairs,  Bureau  of  Outdoor  Recreation,  and  the  Department  of  Defense. 

FWPCA  has  reviewed  plans  from  16  agencies  for  improving  water  pollution 
control  at  Federal  installaticm.  As  a  result  of  priorities  recommended  to  the 
Bureau  of  the  Budget,  the  FY  1968  Federal  Budget  included  requests  for  $51 
million  to  upgrade  water  pollution  control  at  Federal  installations. 

The  almost  unlimited  activities  pursued  under  Federal  loans,  grants,  and 
contracts  offer  a  particularly  significant  means  of  exercising  Federal  leadership 
in  this  area.  Section  7  of  the  Executive  Order  encourages  all  Federal  agencies 
to  include  water  pollution  control  standards  in  their  loans,  grants,  and  contracts. 
FWPCA  has  reviewed  reports  from  21  other  Federal  agencies  detailing  to  what 
extent  their  loan,  grant,  and  contract  procedures  should  include  such  standards. 

A  Departmental  Task  Force  has  comprehensively  reviewed  the  loan,  grant, 
and  contract  practices  of  Interior  and  other  agencies,  and  will  propose  pollution 
control  requirements  that  could  be  made  applicable  to  borrowers,  grantees,  and 
contractora  In  addition,  the  Department  has  informed  all  its  constituent  agencies 
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that  Interior  is  expected  to  set  an  example  in  this  government-wide  eflPort.  The 
agencies  have  been  directed  to  submit  for  FWPCA  review  all  proposed  regula- 
tions for  water  pollution  control.  This  would  apply  to  leases,  licenses,  and  i>ennits 
issued  by  the  Department  of  the  Interior  as  well  as  loans,  grants,  and  contracts. 
Current  plans  now  call  for  control  of  pollution  from  all  existing  Federal  in- 
stallations within  five  years. 

Mr.  FuiiTON.  The  other  point  is  on  the  historic  use  of  certain  waters. 
What  effect  does  the  historic  use  of  waters  have  on  the  clearing  up  of 
pollution  and  waste?  For  example,  on  the  Musatox  you  might  have  a 
person  who  would  rather  have  birds,  bees,  or  flowers.  To  what  limits  of 
the  historic  water  doctrine  are  we  bound  because  some  areas  may  now 
be  industrial  with  certain  customary  results  of  the  industrial  use  of 
the  water? 

Dr.  Weinberger.  I  will  supply  that  for  the  record. 

(The  information  requested  is  as  follows :) 

The  Federal  Water  Pollution  Control  Act,  in  Section  10(a),  makes  the  poUu- 
tion  of  interstate  or  navigable  waters,  which  endangers  the  health  or  welfare  of 
any  persons,  subject  to  abatement.  The  historic  use  of  any  such  waters  for  a  cer- 
tain purpose  or  purposes  does  not  as  a  consequence  convey  any  prescriptive 
right  to  i>ollute.  Pollution  resulting  from  the  established  use  of  such  waters, 
which  endangers  the  health  or  welfare  of  any  i)ersons,  is  fully  subject  to  the 
abatement  authority  conferred  by  the  Act. 

Mr.  Daddario.  We  are  running  a  little  behind  time  so  we  better 
speed  things  up. 

Dr.  Weinberger.  Let  me  lust  conclude  my  presentation  by  referring 
to  figures  2  and  3  which  I  think  are  the  two  most  important  figures  to 
explain  the  scientific  and  technical  basis  for  controlling  water  pollu- 
tion. 

Figure  2  (p.  IM)  which  is  labeled  "Effects  on  Water  Use  by  Pollu- 
tants^' indicates  that  for  any  water  pollutant  that  has  an  adverse  effect 
on  any  water  use,  it  is  one  probably  of  function  of  the  time  of  exposure. 

Let  me  consider  for  a  moment  and  use  for  example  a  toxic  material* 
We  will  consider  a  metal,  copper,  and  its  effect  on  fish. 

The  concentration  in  the  water  and  the  time  that  the  fish  is  exposed 
to  that  concentration  will  produce  certain  effects.  If  the  level  is  low 
enough  it  may  produce  no  effect.  If  it  is  too  high,  and  this  would  be  to 
the  nght  of  the  figure,  there  would  be  death  of  the  fish.  Between  no 
effect  and  the  death,  there  would  be  various  other  detrimental  effects, 
including  such  things  as  the  inhibition  of  reproduction,  the  fish  may 
not  be  as  large,  it  may  actually  result  in  certain  behavioral  aberrations. 
These  can  become  quite  important  if  the  fish  is  unable  to  compete  for 
food. 

One  of  the  major  research  efforts  that  we  have  underway  is  to  deter- 
mine the  relationship  between  specific  impurities  imder  various  water 
users.  This  will  end  up  with  a  series  of  curves  as  illustrated  by 
figure  2. 

We  must  do  this,  not  only  for  each  individual  pollutant  but  for 
combinations  of  pollutants.  For  example,  again  speaking  of  fish,  and 
fish  turn  out  to  be  a  much  better  animal  to  do  research  with  than  man, 
there  is  the  relationship  between  a  heavy  metal  and  let's  say  a  pesticide 
or  the  thermal  effects  or  any  other  impurity  or  pollutant  going  into  our 
stream.  But,  nonetheleaa,  through  research  and  development  we  are 
trjnng  to  obtain  this  land  of  information,  and  we  must  obtain  this 
information,  which  indicates  the  relationsnip  between  concentration 
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and  effect  for  various  water  use.  These  water  uses  will  be  not  only  for 
fish  but  for  municipal  purposes,  industrial  purposes,  and  agricultural 
purposes. 

Figure  2  represents  what  concentrations  you  should  have  in  order 
to  protect  a  particular  water  use. 

Referring  to  figure  3  (p.  195) ,  it  indicates  what  we  are  trying  to  ac- 
complish through  our  waste  treatment  or  control  technology  program. 

Figure  3  indicates  that  cost  to  achieve  final  concentrations  in  waste 
treatment  or  through  control. 

What  this  chart  mdicates  is  that  knowing  your  initial  concentration 
in  waste,  what  would  it  (X)st  to  treat,  or  using  other  methods  of  control, 
to  reduce  that  concentration  to  any  leveL 

With  the  information  available  from  figure  2  and  figure  3,  the  Ad- 
ministrator having  responsibility  for  establishing  water  quality  stand- 
ards will  be  in  a  position  of  knowing  what  kind  of  water  ne  must  have 
to  protect  that  water  use  and  what  it  will  cost  him  to  accomplish  that. 

I  would  say  there  our  entire  research  effort  can  be  almost  summar- 
ized by  gettmg  those  two  sets  of  answers.  I  might  say  there  is  one 
category  that  is  extremely  important,  touched  on  very  briefly.  That 
womd  be  research  into  socioeconomic  bases,  the  policy-science  basis 
for  enabling  the  Administrator  to  take  the  scientific  and  technical 
information  we  have  developed  in  figures  2  and  3  and  make  his  decision 
as  to  what  water  use  we  are  going  to  have  in  any  particular  location. 

Mr. Fulton.  Mr. Chairman? 

Mr.  Daddario.  Yes. 

Mr.  Fulton.  One  of  the  chief  pollutants  is  the  detergents,  cleaners, 
or  soap  mixtures  of  various  kinos.  What  do  you  do  to  prevent  this 
before  you  get  this  tremendous  perpendicular  column  of  heavy  pol- 
lutants  f  Are  you  doing  anything  there  ? 

Do  you  say  to  the  manufacturer  you  cannot  make  this  kind  of  a 
detergent  because  we  know  it  is  going  to  pollute  the  streams  ?  What  do 
you  do  then? 

Dr.  Weinbergxsl  We  do  not  have  any  legislative  authority  which 
would  enable  us  to  prohibit  any  manufacturer  from  manufacturing  a 
product.  However,  we  have  called  it  to  the  attention  of  manufacturers 
when  their  products  may  cause  a  pollution  problem. 

The  detergent  industry  about  3  years  ago  had  brought  to  their  at- 
tention that  the  type  of  detergent  they  were  formulating  was  causing 
pollutlonal  problems,  that  it  would  be  very  desirable  if  they  had  or 
were  able  to  come  up  with  a  substitute  product. 

There  was  legislation  introduced  in  the  Congress.  Before  that  legis- 
lation was  enacted,  industry  voluntarily  converted  from  one  from 
of  detergent  to  another,  primarily  for  the  purpose  of  reducing  its  pol- 
lutlonal impact 

Mr.  Fulton.  Is  the  present  type  of  detergent  a  pollutant  ? 

Dr.  Weinberqeh.  It  the  present  type  of  detergent  went  into  a  river 
without  treatment  it  would  oe  a  pollutant. 

Mr.  Fulton.  Would  it  be  feasible  to  put  a  tax  on  poUutai.ts  so 
that  when  the  person  buys  the  can  of  detergent  he  likewise  pays  for 
the  cost  of  cleaning  it  up.  What  do  you  think  of  that? 

Dr.  Weinberger.  This  is  certainly  a  possibility  and  one  of  the  things 
that  ought  to  be  looked  into  in  terms  of  meeting  our  overall  cost  and 
ways oiaccomplishing pollution  control.  It  is  an  alternative. 
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Mr.  Fulton.  By  putting  the  tax  on  the  product  that  is  goinsr  to 
cause  the  pollution,  you  then  have  a  readymade  antipoUutant  to  clean 
it  up. 

I)r.  Weinberger.  I  can  see  some  difficulties,  Mr.  Fulton,  because  al- 
most everything  that  we  buy  and  everything  that  we  use  ends  up  be- 
ing a  pollutant.  The  food  that  we  buy. 

Mr.  Fulton.  You  can  certainly  tax  detergents  and  not  food. 

Dr.  Weinberger.  This  is  one  of  the  problems  in  terms  of  what 
one 

Mr.  Fulton.  With  that  approach,  the  question  is  on  what  you  can 
do  with  handling  milk  or  beer.  You  can  do  a  lot  more  things  with 
beer  through  the  governmental  approaches,  or  on  cigarettes,  that  you 
can  not  do  with  muk. 

If  we  could  pick  some  products  that  were  known  to  be  pollutants, 
or  manufacturing  processes  that  cause  extreme  pollution,  why  not  tax 
them  ?  The  more  the  polluitant  the  bigger  the  tax. 

Dr.  Weinberger,  I  don't  think  Mr.  Fulton  is  asking  for  any  com- 
ment from  me. 

Mr.  Fulton.  Really  I  am.  We  are  looking  for  methods.  I  would  do  it. 
Would  you? 

Dr.  Weinberger.  I  would  say  that  the  question  of  incentives,  both 
positive  and  negative,  for  providing  the  j&nancial  resources  for  ac- 
complishing pollution  control,  this  is  certainly  one  of  them  that  has 
to  be  explored  with  all  the  policy  and  public  ramifications. 

Mr.  Fulton.  My  approach  is  not  give  them  two  carrots,  by  tax  re- 
ductions, but  add  the  tax  on  if  they  pollute.  Do  just  the  opposite. 
Don't  try  to  ingratiate  them.  What  do  you  think  of  that? 

Mr.  Daddario.  I  would  think  tharf^  that  is  a  question  Dr.  Weinberger 
is  not  here  to  answer,  Mr.  Fulton.  He  could  not  say  yes  or  no. 

Mr.  Fulton.  This  is  your  third  rescue.  Dr.  Weinberger. 

Dr.  Weinberger.  I  appreciate  the  help  from  all  of  the  members. 

Mr.  Daddario.  Dr.  Weinberger,  taking  your  charts  2  and  S,  how- 
ever, recognizing  what  you  are  trying  to  accomplish,  the  fact  is,  as  I 
understand  it^  15  out  of  50  States  have  submitted  criteria  for  standards 
which  you  would  approve.  Do  we  really  know  what  all  of  these  graplis 
mean?  Are  these  lines  going  to  go  really  in  this  direction? 

Considering  the  fact  tliat  the  entire  process  of  standard  setting  is 
occurring  with  very  little  knowledge  of  either  the  benefits  or  costs 
from  controlling  pollution;  are  we  right  or  wrong?  Are  we  doing  too 
much  or  too  little  ? 

Mr.  Brown  raised  a  very  good  point.  The  economics  of  this  could 
very  well  be  a  controlling  factor.  Do  we  know  enough  to  point  these 
criteria  in  the  right  direction? 

I  will  quote  from  a  statement  by  Jack  W.  Carlson,  who  is  the  senior 
staff  economist  with  the  President's  Council  of  Economic  Advisers. 

He  talks  about  the  process  of  standard  setting  and  goes  on  to  say : 

Although  the  Efitnation  is  lamentable,  measurements  take  time  and  If  some 
damage  is  obvious,  though  unmeasurable,  some  abatement  is  acceptable  pending 
better  determination  of  an  appropriate  level. 

The  whole  thing  gets  kind  of  mixed  up  and  because  it  is  such  a 
problem,  we  are  thinking  of  spending  some  $26  billion  in  the  next  few 
years.  Are  we  operating  on  such  a  snaky  base.  I  would  like  your  ob- 
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servation  as  to  how  do  we  handle  this  as  we  go  along.  Is  our  capability 
improving?  Are  we  going  to  be  stuck  with  this  cnteria  only  because 
we  have  come  to  some  kind  of  estimated  estimates  to  make  these  ? 

Are  we  going  to  remain  flexible  and  change  things  around  and  be 
willing  to  admit  mistakes  if  we  need  to? 

Dr.  Weinberger.  Certainly,  we  have  to  be  willing  to  modify  some  of 
these  numbers  when  additional  information  is  developed. 

Let  me  comment  on  the  validitv  or  the  amount  of  information  that 
we  have  regarding  the  sciwitific  base  for  setting  these  standards. 

I  think  that  we  nave  a  pretty  good  idea  as  to  the  maximum  amount 
of  these  impurities  that  we  can  have  in  our  environment.  In  other 
words,  it  is  not  that  we  have  just  an  unrestricted  range  of  values 
which  we  can  tolerate.  This  is  not  really  the  issue.  If  one  looks  at  some 
of  the  debates  it  may  very  well  be  as  to  whether  the  temperature 
should  be  90°  or  95°.  It  is  not  the  question  of  whether  it  should  be 
90  or  110.  So  that  I  think  that  the  mformation  that  we  have  begins 
showing  that  at  certain  concentrations  we  will  have  deleterious  effects. 

I  think  the  problem  in  setting  standards  relates  to  making  sure  that 
we  don't  set  the  value  too  high  because  we  don't  fully  miderstand  all 
of  the  long-range  effects  and  interrelationships  among  impurities. 

I  don't  think  there  is  anything  inconsistent  m  establishing,  if  you 
will,  a  factor  of  safety  which  would  say  that  we  know  that  an  organiem 
will  be  destroyed  at  a  certain  concentration  so  let  us  apply  a  factor 
of  two,  three,  four,  or  five  since  we  don't  fully  understand  what  some 
of  the  more  subtile  effects  will  be. 

Mr.  Daddario.  That  is  very  fine,  except  there  comes  a  great  question 
of  our  ability  to  monitor  so  we  know  enough  ahead  of  time.  The 
problem  is  knowing  enough  ahead  of  time  to  be  able  to  take  the  steps 
necessary  to  meet  an  emergency.  Admitting  that  all  of  what  you  say 
is  so,  we  still  have  to  ^t  the  information  to  the  people  at  the  right 
time,  and  in  sufficient  time  to  enable  them  to  do  what  is  necessary  to 
handle  the  emergency. 

The  ability  to  get  an  injunction  to  prevent  automobiles  from  entering 
New  York  City,  for  example.  It  ^ts  tremendously  mixed  up  even 
though  we  have  some  idea  about  this  criteria.  Therefore,  as  we  accept 
certam  standards,  are  we  also  forcing  the  communities  to  develop  the 
necessary  eteps?  Are  we  developing  the  proper  laws  within  which 
the  courts  can  take  action  if  the  local  oflScials  refuse  to? 

Dr.  Weinberoer.  I  can  respond  very  specifically  to  that. 

The  standards  which  are  being  set  by  the  States  and  currently  being 
reviewed  and  acted  upon  by  the  Secretary  actually  consist  of  two 
parts. 

The  standards  consist  of  one  part  where  the  various  criteria,  the 
analyses,  what  measures  we  should  take  to  determine  the  quality, 
are  set  lorth.  That  is  one  part  of  the  standards.  The  second  part  of 
the  standards  being  submitted,  or  that  have  been  submitted,  involves 
an  implementation  program.  Every  State  as  part  of  its  standards 
must  come  forward  with  an  effective  implementation  program.  The 
implementation  pro-am  includes  monitoring  programs,  insuring  that 
they  have  proper  legislation,  insuring  that  they  have  the  proper  means 
for  seeing  that  pollution  control  is  carried  out. 

This  is  part  of  the  standards  setting. 
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Mr.  Daddario.  Wlien  you  talk  about  safety  factors,  there  is  a  safety 
factor  upon  which  we  can  develop  our  existing  knowledge.  Do  you 
put  a  cost-effectiveness  price  on  tnat  safety  factor?  Do  you  reach  a 
point  where  not  knowing  what  might  happen  we  ought  to  be  willing 
to  pay  something  in  order  to  prevent  this  irom  coming  about  ? 

Dr.  Weinberger.  The  economics  certainly  come  into  play.  There  is 
no  question  but  that  when  one  develops  control  procedures  that  are 
inexpensive  to  carry  out  we  do  that  even  if  we  cannot  demonstrate 
conclusively  that  tliis  really  results  in  improved  water  based  on  any 
physiological  response.  We  have  done  that  in  the  case  of  our  present 
treatment  technology  for  ordinary  water. 

So  that  let  me  try  to  give  again  an  example  of  this,  if  I  may. 

Some  of  our  earlier  work  mdicated  that  a  material  killed  fish.  If  at 
that  time  our  techniques  only  really  involved  being  able  to  determine 
the  concentration  which  kills  or  does  not  kill  a  fish,  that  is  pretty 
crude  as  a  measure. 

More  recent  work  indicated  that  that  same  metal  at  one-tenth  of  a 
concentration  made  the  fish  sterile.  This  is  the  same,  if  you  will,  as 
killing  the  species  outright. 

If  you  win,  if  we  had  taken  the  initial  value,  we  should  have  had 
at  least  a  factor  of  10,  based  on  a  lethal  rate.  Having  reached  now  the 
figure  of  a  tenth,  the  Question  is,  with  our  limited  knowledge  how  much 
lower  than  that  should  we  go  in  the  absence  of  scientific  knowledge. 
We  proceed  very  cautiously  m  requiring  any  lower  value  as  a  standard. 

Mr.  Chairman,  I  don't  have  the  answers.  There  is  obviously  constant 
battle  not  only  in  water  pollution  but  in  any  other  field  affecting  health 
and  well-being,  welfare,  constant  battle  as  to  how  safe  you  must  be, 
how  safe  can  you  afford  to  be. 

Mr.  Daddario.  Dr.  Weinberger,  we  don't  ask  you  these  questions 
because  we  believe  you  can  give  us  a  precise  answer.  There  is  much 
more  that  needs  to  be  imderstood  about  it.  We  have  to  have  more  and 
better  definitions  from  you  people  who  are  in  fact  going  to  handle  all  of 
this.  This  is  why  we  ask  these  Questions. 

I  would  like  to  just  go  into  tnis  business 

Mr.  Ryan.  Could  I  ask  a  question? 

Mr.  Daddario.  I  have  just  one  more  question  following  this  same 
line,  and  then  I  will  recognize  you. 

As  you  apply  your  criteria,  have  you  run  into  this  situation?  Or 
if  you  have  not,  what  would  you  do  if  you  do  run  into  it.  What  would 
you  do  if  you  find  a  commumty  or  a  State  in  a  position  where  they  do 
not  have  financial  ability  to  handle  this  kind  of  activity?  What  do 
you  do  then  to  give  them  the  hand  necessary  to  develop  their  capital 
capability  to  handle  these  problems  ? 

Take  New  York  City,  lor  example.  If  New  York  City  were  to  say 
to  you,  "We  would  like  to  improve  the  percentage  of  removal  that  Mr. 
Ryan  was  talking  about,  but  we  just  can't  afford  it.  We  can  afford  to 
get  up  to  70  percent,  but  not  85  or  90  percent."  How  do  you  give  them 
a  helping  hand,  or  can't  you  ? 

Dr.  Weinberger.  The  amount  of  help  that  we  can  provide  is  quite 
limited.  We  do  have  a  construction  grant  program  which  is  made 
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available  to  the  States.  There  is  a  very  limited  amount  of  funds  that 
can  be  moved  from  one  area  to  another. 

Mr.  Chairman,  we  come  back  to  the  question  that  I  mentioned  when 
I  started ;  that  is,  what  is  it  that  we  can  afford  to  pay  ?  There  was  one 
enforcement  action  that  we  held  where  a  city  was  required  to  put  in 
waste  treatment  facilities.  The  city  did  not  pass  the  bond  issue.  Steps 
were  taken  to  bring  the  parties  into  court  Under  those  circumstances 
a  bond  issue  was  passed  and  the  plant  was  built 

A^in  we  get  down  to  the  point  of  what  is  it  that  the  people  will 
pay  for  these  facilities  ? 

A  specific  answer  to  your  question  is  the  amount  of  help  that  we 
can  provide  from  a  financial  point  of  view  which  would  w  pretty 
much  through  our  existing  construction  grant  program. 

Mr.  Daddabio.  The  possibility  does  exist  that  there  will  come  a 
time,  or  could  come  a  tune,  when  the  locality  involved  is  not  willing 
to  meet  these  requirements  and  would  devdop  a  pollution  problem 
which  might  in  fact  affect  the  entire  area,  or  other  States  as  well  ?  The 
laws  prevent  you  from  domg  one  thing  and  you  know  the  danger  still 
exists. 

Are  we  moving  to  the  time  when  as  the^  things  develop,  we  will 
most  likely  have  some  national  funds  to  meet  those  emergencies? 

Thatgets  us  back  to  Mr.  Fulton's  question. 

Dr.  Weinberger.  Yes,  I  think  it  goes  back  to  our  existing  legisla- 
tion. I  think  you  gentlemen  are  all  familiar  with  the  appropriations 
in  terms  of  providing  additional  funds  for  construction  grants. 

Mr.  Daddario.  These  are  things  we  certainly  should  keep  in  mind. 

Mr.  Ryan. 

Mr.  Ryan.  Is  it  the  intent  of  the  Federal  Grovemment  to  enforce 
st  andards  once  they  have  been  submitted  and  approved  ? 

Dr.  Wetp^erger.  Yes,  sir. 

Mr.  Rtan.  That  being  the  case,  then  I  do  not  tmderstand  how  the 
Federal  Government  could  fund  the  construction  of  a  plant  which  on 
the  face  of  it  will  not  meet  those  standards.  In  other  words,  if  an 
excet>tion  is  made  in  New  York  and  you  permit  New  York  City  to 
build  a  plant  which  on  the  face  of  it  does  not  meet  the  standards  ap- 
proved tor  the  Hudson  River,  through  a  conference  and  also  through 
approval  of  the  Secretary  on  standards,  then  you  are  openly  encourag- 
ing defiance  of  your  own  regulations  and  standards  approved  by  the 
Secretary. 

How  could  the  Department  be  in  that  untenable  position :  On  the 
one  hand  saying  we  are  going  to  enforce  Federal  standards  which  are 
80  percent  removal  of  BOD,  and,  on  the  other  hand,  approve  55- 
percent  construction  grant  for  a  project  which  violates  80-percent 
removal  of  BOD  standards  ? 

There  has  to  be  some  coordination  within  the  Department  so  that 
you  resolve  this  question.  If  you  make  an  exception  in  New  York, 
wlvv  not  an  exception  in  every  one  of  the  other  49  States  ? 

Dr.  Weinberger.  Mr.  Ryan,  again  as  I  indicated,  I  will  try  to 
elaborate  on  this.  Unfortunately,  I  don't  have  the  information  on  New 
York  standards  nor  the  particular  Hudson  conference,  but  I  will  be 
pleased  to  get  it  and  present  it  in  detail  to  you. 
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Mr.  Ryan.  Tyould  you  agree  the  Department  would  be  in  a  very 
untenable  position  if  it  said  it  was  goinff  to  enforce  Federal  standards 
and  at  the  same  time  on  the  other  hana  approve  and  pay  out  Federal 
moneys  for  something  that  did  not  meet  those  standards  ? 

Dr.  Wbinberoer.  I  would 

Mr.  Ryan.  That  is  susceptible  of  a  "Yes"  or  "No"  answer. 

Dr.  Weinberger.  I  would  suggest  that  if,  indeed,  we  carried  out  a 
program  which  resulted  in  our  encouraging  violations  of  our  own 
standards,  this  would  not  be  a  very  good  situation  to  be  in. 

Mr.  Ryan.  That  is  where  the  Department  is  today. 

Dr.  Weinberger.  I  will  look 

Mr.  Ryan.  That  is  my  statement. 

Dr.  Weinberger.  All  right,  sir. 

The  information  requested  is  as  follows : 

Waste  Tbeatmext  Works  CowsTBtJcnoN  GRAirrs  Requibbiient 

When  an  ai^lication  for  a  construction  grant  Is  received,  it  is  reviewed  to 
assure  that  the  proposed  project  will  meet  all  Federal  requirements,  including 
conformance  with  approved  water  quality  standards.  If  a  proposed  project  of 
itself  does  not  piy>vide  the  degree  of  treatment  required  by  the  standards,  it 
will  not  be  approved  for  a  grant  unless  the  applicant  shows  a  firm  intent  to 
provide  the  required  degree  of  treatment  within  a  specified  length  of  time. 

Mr.  Daddario.  Mr.  Fulton.  One  more  question  and  then  we  will  allow 
Dr.  Weinberger  to  finish,  I  would  like  then,  if  possible,  to  have  Dr- 
Pecora  makeliis  statement,  which  is  relatively  short,  and  Mr.  Everts. 

Mr.  FuLTOx.  My  point  is  along  the  lines  of  the  first  comment. 

Ten-percent  pollution  made  the  fish  sterile,  you  said.  What  hap- 
pened to  the  people  in  that  locality  ?  Was  there  any  effect  on  tlie  pec^le 
if  that  occurred  to  the  fish  and  was  provable  ? 

What  is  the  effect  on  people  of  the  varieties  of  pollution,  both  air 
and  water,  because  we  can  show  generally  that  there  is  a  marked  dis- 
tribution pattern  on  the  types  of  cancer,  for  example,  lung,  tliroat, 
kidney,  liver,  even  on  the  breast  cancer. 

There  is  a  remarkable  correlation  with  the  water  systems  and  air 
polluticfli  systems  on  types  of  cancer. 

For  example,  sinus  trouble  or  multiple  sclerosis  occurred  amazingly 
along  our  river  system  and  not  in  our  mountain  areas. 

I  would  like  a  statement  of  what  correlation  we  are  trying  to  get 
among  those  particular  factors  for  the  record. 

(Information  requested  is  as  follows :) 

Depabtment  op  the  Intebiob,  Federal  Water  Pollution  Control 
Administration 

correlation  between  water  pollution  and  human  m8babb 

Reorganisation  Plan  No.  2  of  1966»  which  tranrferred  from  the  Secretary  of 
Health,  Education,  and  Welfare  to  the  Secretary  of  the  Interior  responsibUlty 
for  the  administration  of  the  Federal  Water  Pollution  Control  Act,  excepted 
from  the  transfer  certain  functions  related  to  the  public  health  asi)ectfi  of  water 
pollution.  The  plan  directed  that  the  two  Secretaries  present  to  the  President  an 
interdepartmental  agreement  for  the  implementation  of  the  requirement  that 
the  Secretary  of  the  Interior  consult  the  Secretary  of  Health,  Education,  and 
Welfare  on  public  health  aspects  of  water  pollution. 
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This  **Iiiterde{>artmental  Agreement  Concerning  Health  Aspects  of  Water 
Pollution  Control"  directs  ttiat  tlie  Secretary  of  Health,  Education,  «uid  Welfare 
be  consulted  on  the  following  health-related  matters :  criteria  for  water  quality 
standards  setting  based  on  health  aspects  of  intended  use  for  drinking  water 
supplies,  shellfish  and  other  marine  food  production,  bathing  and  other  water 
contact  activities ;  specific  water  related  health  problems,  such  as  comprehensive 
water  pollution  control  programs  and  water  pollution  research  projects;  and 
construction  grant  applications  and  requirements  for  the  control  of  pollution 
from  Federal  installations  where  projects  may  adversely  affect  shellfish-growing 
areas. 

In  conformance  with  the  Agreement,  the  Federal  Water  Pollution  Control  Ad- 
ministration is  using  Public  Health  Service  Drinking  Water  Standards  as  the 
general  basic  requirements  for  protecting  public  water  supply  use  of  interstate 
waters,  and  is  using  Public  Health  Service  Shellfish  Sanitation  Standards  as  the 
basic  bacteriological  requirements  for  protecting  shellfish  waters.  The  Federal 
Water  Pollution  Control  Administration  solicited  the  participation  in  the  water 
quality  standards-setting  process  of  Public  Health  Service  officials,  who  have 
served  as  representatives  to  the  National  Technical  Advisory  Committee  on 
Water  Quality  Criteria.  In  addition,  at  the  regional  level  Federal  Water  Pollu- 
tion Control  Administration  Regional  Directors  have  worked  with  the  staff  of  the 
Public  Health  Service  in  the  review  of  Individual  State  water  quality  standards. 

In  carrying  on  a  national  program  for  the  prevention,  control,  and  abatement 
of  water  pollution,  the  Federal  Water  Pollution  Control  Administration  gives 
major  attention  to  the  protection  of  human  health.  Our  objective  is  tiie  preserva- 
tion and  restoration  of  water  quality  for  every  legitimate  use,  including  public 
water  sui^ly,  recreation,  and  other  uses  which  affect  the  health  of  man.  The 
establishment  of  water  quality  standards,  tlie  enforcement  function,  and  other 
ma^r  program  activity  is  directed  in  large  part  to  the  protection  of  public  health 
and  welfare. 

Department  of  Health,  Education,  and  Welfare, 

PuBuc  Health  Service, 

March  U,  1968. 
Memorandum  to:  Dr.  Leon  Weinberger,  Assistant  Commissioner  for  Research 

and  Development,  FWPCA.  Attention :  Mrs.  Seligson. 
From  :  Deputy  Director,  Bureau  of  Diseaae  Prevention  and  Environmental  Con- 

tpcrf,  PHS. 
Subject:  Material  for  Daddario  Committee  on  "Effects  of  Water  Pollution  ob 
Human  Health.'* 

In  accordance  with  your  request,  there  is  forwarded  herewith  a  draft  of  mate- 
rial for  insertion  in  the  recent  Daddario  Committee  hearings  on  the  above  subject. 
Pleane  excuse  the  delay  in  getting  this  material  to  you. 

V^.  G.  MacKbnue, 
Assistant  Surgeon  General, 

B«FFECT8  OF  WaTEB  POLLUTION  ON  HUMAN    HEALTH 

Water  pollution  directly  relates  to  man's  health  through : 

1.  Contamination  of  his  drinking  water, 

2.  Destruction  of  water  contact  recreational  and  work  areas, 

3.  Contamination  of  Ms  food  sources,  particularly  marine  food,  and 

4.  By  creating  environmental  areas  which  produce  disease  carrying  insect 
vectors. 

While  the  broad  parameters  of  these  effects  are  generally  recognised,  the  in- 
creasing discharge  of  wastes  to  water  resources  is  exposing  man  to  an  increasing 
degree  to  low  levels  of  potential  hazardous  chemical  intoxicants  which  may  have 
a  direct  effect  on  his  health.  This  problem  is  well  Illustrated  by  a  review  of  the 
Public  Health  Service  Drinking  Water  Standards  which  contain  limits  for  micro- 
biological, chemical,  and  radioactive  contaminants.  While  efforts  have  heen  made 
to  develop  these  standards  in  the  light  of  man's  total  exposure  through  the  me- 
diums of  air,  water,  and  food  to  particular  chemicals,  lack  of  knowledge  as  to  the 
long  term  chronic  effects  of  these  substances  is  notable  by  its  absence.  Without 
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such  information,  it  is  difficult,  if  not  impossible,  to  eetablisTi  minimum  tolerance 
levels  for  inclusion  in  standards  on  potable  water  quality.  Furthermore,  the  in- 
creasing contribution  of  industrial  waste  containing  both  inorganic  and  organic 
chemicals  or  unknown  or  undetermined  composition  also  complicates  the  prob- 
lem. Many  of  the  chemical  limits  contained  in  the  Drinking  Water  Standards 
relate  to  time-honored  materials  without  appropriate  recognition  of  new  and 
exotic  forms  of  chemicals  which  pass  through  both  sewage  and  waste  treatment 
plants  and  water  supply  treatment  plants  with  little  or  no  reduction. 

The  total  body  burden  exposure  is  becoming  increasingly  Imjwrtant.  It  is  es- 
sential that  total  intake  of  a  given  chemical  by  man  be  considered  in  establishing 
the  respective  limit  for  its  presence  in  air,  water,  and  food.  An  excellent  example 
In  this  regard  relates  to  lead  in  the  environment  which  is  present  in  water,  air, 
food,  and  cigarette  «moke.  Relative  judgments  have  to  be  made  as  to  the  appro- 
priate levels  in  each  of  these  categories  in  order  to  establish  meanin^ul 
standards. 

The  lack  of  specific  guidelines  is  well  exemplified  by  the  establishment  of  a 
limit  for  carbon  chloroform  extractables  in  the  Drinking  Water  Standarrl^. 
These  are  organic  materials  which  can  be  removed  by  the  use  of  activated 
carbon  and  the  standard  provides  a  gross  measure  of  organic  materials  whirh 
may  be  present  in  the  water  supply.  Laboratory  studies  have  indicated  that  tbe<e 
materials  are  carcinogenic  in  nature.  While  still  at  an  extremely  low  levpl  of 
concentiiation  in  many  of  our  municipal  water  supplies,  studies  are  needed  In 
order  to  identify  the  imrticular  chemicals  to  permit  the  establishment  of  limit< 
for  various  organic  chemicals  hazardous  to  health.  The  difficulties  in  trying  to 
establish  absolute  limits  for  all  chemicals  which  may  be  found  in  drinking  watf^r 
supplies  are  obvious.  Nevertheless,  a  surveillance  program  is  needed  in  order 
to  provide  better  information  on  the  types  of  chemicals  which  are  increasingly 
finding  their  way  into  water  supplies,  both  ground  and  surface.  It  is  essential  that 
a  continuing  review  and  appraisal  of  the  Drinking  Water  Standards  be  main- 
tained in  order  to  keep  abreast  of  the  problem. 

CHEMICAL  EXPOSURES 

The  following  specific  examples  highlight  the  importance  of  chemicals  In  our 
domestic  water  supply.  Marked  geographical  differences  have  been  noted  In  mans' 
morbidity  and  mortality  rates.  It  is  reasonable  to  assume  that  some  of  these  rates 
might  be  related  to  the  varying  chemical  composition  6t  drinking  water  supplies. 
As  noted  above,  potential  carcinogenic  and  toxic  substances  are  being  found  in 
water  sources  although  currently  at  levels  which  are  not  believed  to  be  hazardous. 
Some  of  these  substances  are  incompletely  removed  by  conventional  water  treat- 
ment methods.  Distribution  of  death  rates  for  malignant  neoplasms  of  digestive 
organs,  cirrhosis  of  the  liver,  and  chronic  and  unspecified  nephritis  in  certain 
metropolitan  areas  suggests  that  there  could  foe  an  association  with  drinking 
water  quality. 

Specific  examples  of  health  problenas  to  which  answers  are  needed  on  the  subject 
of  contaminants  in  drinking  water  supplies  may  be  listed  as  follows : 

1.  The  increased  incidence  of  cancer  of  the  bladder  in  certain  geographical 
areas  of  the  country  where  the  raw  water  supplies  have  received  the  munic- 
ipal, industrial,  and  agricultural  wastes  of  up-stream  cities  on  the  Mississippi- 
Missouri-Ohio  river  chain. 

2.  The  potental  toxicity  of  high  nitrate  concentration  currently  known  to 
cause  ntethemoglobinemia  in  infants. 

3.  The  limits  for  lead  in  water  supply  in  terms  of  whole  body  exposure 
and  its  potential  as  a  cumulative  poison  in  humans. 

4.  The  fate  of  antibiotics,  hormones,  and  similar  materials  in  waste  waters 
discharging  to  sources  of  water  supply  must  be  established. 

5.  Further  exploration  of  the  relationship  of  copper  to  arthritis. 

The  above  are  only  a  partial  listing  of  the  health-related  problems  of  chemicals 
in  drinking  water  supplies.  While  progress  is  being  gained  in  securing  municipal 
and  industrial  waste  treatment  facilites  throughout  the  nation,  these  plants  are 
not  always  effective  in  the  removal  of  the  dissolved  Inorganic  and  organic  chemi- 
cals which  are  believed  to  have  toxic  potential  to  the  human  organism.  Basic  to  all 
studies  of  the  effects  of  chemical  contaminants  in  water  supplies  is  the  need  for 
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more  precise  and  sensltiTe  methods  for  the  identification  and  measnrement  of 
both  known  and  unkown  contaminants.  The  increasing  occurrence  of  pesticides 
in  water  supplies  and  their  potential  toxicity  to  man  may  require  changes  in  water 
treatment  practices. 

BIOLOGICAL  KSTEGTS 

While  many  of  the  classical  communicable  diseases  such  as  typhoid  fever, 
amoebic  dysentery,  bacillary  dysentery,  and  gastroenteritis  transmitted  by  water 
have  been  brought  under  control,  waterbome  epidemics  are  still  occurring  in  this 
country.  During  the  period  1946-1960,  there  were  228  waterbome  disease  out- 
breaks which  resulted  in  25,984  cases  of  illness.  For  example,  a  waterbome  out- 
break of  salmanellosis  in  Riverside,  California  in  1965  resulted  in  some  18,000 
cases  of  the  disease. 

In  view  of  these  continuing  outbreaks,  the  question  can  logically  be  raised  as 
to  the  reliability  of  time-tested  safeguards  and  safety  factors  applicable  to  the 
production  of  potable  drinking  water.  Substantive  questions  have  been  raised  as 
to  the  adequacy  of  coliform  organisms  as  a  measure  of  safe  water  quality.  It  is 
known  that  viruses  in  water  supplies  react  differently  than  bacteria.  Until  studies 
can  be  made  to  demonstrate  the  efllcacy  of  the  current  water  treatment  practices, 
this  question  will  remain.  In  light  of  the  proposals  to  permit  the  reuse  of  treated 
sewage  effluent,  the  adequacy  of  the  coliform  organism  as  the  indicator  of  pollu- 
tion must  be  critically  examined.  The  standard  bacteriological  method  requires 
approximately  18-24  hours  for  preliminary  results  which  does  not  permit  the 
degree  of  close  control  and  surveillance  required  when  sewage  reuse  is  being 
proposed. 

FOOD   SOURCES 

Another  area  in  which  water  pollution  has  a  health  impact  is  in  the  food  produc* 
tion  and  processing  industry.  This  is  best  illustrated  in  the  case  of  shellfish  which 
are  filter-feeders  with  almost  unparalleled  ability  to  extract  and  consume  bio- 
logical and  chemical  contaminants  from  polluted  water.  Since  many  shellfish  are 
ccmsnmed  raw,  the  ultimate  effects  of  contaminated  shellfish  are  self-evident. 
Considerable  effort  is  required  in  order  to  preserve  the  quality  of  shellfish-produc- 
ing waters.  The  relationship  of  water  supply  to  the  growing  and  processing  of 
food  is  also  well  recognized.  Fortunately,  most  of  the  processing  does  result  in  the 
production  of  a  food  that  is  safe.  With  the  increasing  use  of  land  surface  for  the 
disposal  of  wastes,  however,  the  situation  may  change.  The  use  of  water  in  food 
processing  operation  may  result  in  concentraticm  of  the  chemicals  present  and 
their  retention  in  the  food. 

BEOREATIONAL  USB  OF  WATER 

The  pollution  of  water  resources  creates  a  hazard  to  individuals  using  such 
waters  for  body  contact  sports.  Typhoid  fever  outbreaks  have  resulted  from 
swimming  in  areas  polluted  by  human  sewage.  Contamination  of  water  by  do- 
mestic or  wild  animals  has  resulted  in  outbreaks  of  leptospirosis  in  humans.  It  is 
essential  that  we  develop  new  and  improved  indices  of  bacteriological  quality 
for  recreational  waters.  As  a  health  related  problem  the  destruction  of  the  aes- 
thetic qualities  of  water  have  a  detrimental  effect  on  the  use  of  these  waters  for 
recreational  and  scenic  purposes  and  population  groups  are  denied  the  health 
related  benefits  therefrom.  Fish  taken  from  such  waters  may  contain  toxic  levels 
of  certain  chemicals  which  have  been  concentrated  in  the  fiesh  of  the  fish. 

BREEDING  OF  DISEASE  VECTORS 

The  improper  management  of  water  resources  may  provide  areas  for  the  breed- 
ing of  insect  vectors  capable  of  transmitting  human  disease.  Mosquito  vectors  of 
encephalitis  appear  to  reproduce  more  proliflcally  in  polluted  water.  The  nonnal 
problem  of  insecjt  vector  control  measures  at  water  impoundments  take  on  a  more 
significant  aspect  in  relation  to  this  phenomenon. 

Individuals  involved  in  water  contact  occupations  such  as  fish  and  boat  wa^^ng 
operations  are  potential  victims  of  schistosomiasis  from  pollution  of  their  water 
environment  with  wastes  from  humans  infected  with  the  disease.  More  adequate 
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measures  must  be  developed  for  the  treatment  of  these  wastes  as  w^  as  for  con- 
trol of  the  snail  which  acts  as  an  intermediate  host  in  the  life  cycle  of  the  iMirasite. 
Proper  control  measures  can  be  applied  to  prevent  the  gross  production  of  such 
vectors  of  disease. 

BADIOLOeiCAL  EFFECTS 

The  effects  of  radiation  on  human  beings  are  viewed  as  harmful  and  any  un- 
necessary exposure  to  radiation  in  the  ^ivironment  should  be  avoided. 

The  development  of  the  nuclear  industry  has  been  attended  by  a  small  un- 
avoidable increase  of  radioactivity  in  the  environment  Above  average  levels  of 
intake  occur  only  in  unusual  situations  where  drinking  water  may  contain  nat- 
urally occurring  Radium  226  in  greater  than  average  amounts,  or  from  pollution 
of  a  water  supply  by  industrial  discharges  of  wastes  containing  radioactive 
materials. 

CONCLUSIONS 

In  a  recent  report  to  the  Secretary,  Health,  Education,  and  Welfare,  "Strategy 
for  a  Livable  Environment",  June  1967,  the  statement  was  made  that  "50  mil- 
lion Americans  drink  water  that  does  not  meet  Public  Health  Service  I>rinking 
Water  Standards.  Another  45  million  Americans  drink  water  that  has  not  been 
tested  by  the  Public  Health  Service.*'  This  represents  a  rather  sad  commentary  on 
the  state  of  surveillance  of  domestic  water  supplies  in  this  country.  The  Task 
Force  which  prepared  the  report  recognized  the  need  for  a  new  and  larger  ap- 
proach to  protect  the  public  from  environmental  health  hazards  incident  to  water 
pollution  and  as  it  relates  to  drinking  water  supplies.  A  substantive  question  can 
be  raised  as  to  whether  our  present  protective  barriers  are  being  strained  to  their 
ultimate  limit  without  due  regard  for  an  examination  of  the  future  potential  of 
the  numeous  problems  in  the  water  supply  field  as  outlined  above. 

One  other  point.  When  you  speak  of  the  grants  to  the  States  for 
construction  of  facilities  to  prevent  pollution  or  clean  it  up,  it  is  really 
the  understatement  of  the  year  when  you  say  that  funds  are  limitedL 
The  answer  is  that  there  are  not  any.  There  are  too  many  applications 
to  take  care  of  even  in  part  the  proposals  that  have  been  miuie,  or  that 
Mr.  Kyan  is  speaking  about.  You  are  so  far  down  the  list  of  applica* 
tions  that  you  just  might  as  well  give  up  to  the  Federal  Grovemment 

For  example,  in  Pennsylvania  we  have  fififured  that  in  a  period  of 
5  years  if  we  went  after  pollution  of  mine  drainage  alone,  or  surface 
mining,  it  would  take  $3  to  $5  billion. 

You  just  cannot  do  it.  There  are  not  funds;  are  there?  You  do  not 
have  funds;  do  you? 

Dr.  Weinberger.  We  do  not. 

Mr.  Fulton.  There  are  no  funds  in  the  Federal  Government  for  this 
construction  at  the  present  time  because  the  applications  are  trem^i* 
dous  and  the  funds  are  miniscule;  is  that  correct? 

Dr.  Weinberger.  Yes,  sir. 

Mr.  Fulton.  That  is  all. 

Mr.  Daddario.  You  would  not  agree  it  is  a  hopeless  situation  ? 

Dr.  Weinberger.  Absolutely  not. 

Mr.  Daddario.  Finish  your  statement. 

Dr.  Weinberger.  Thank  you,  sir. 

Mr.  Fulton.  The  chairman  had  commented  on  your  charts  with  the 
inference  they  either  were  completely  no  good,  partially  no  good,  or 
slightly  no  good. 

Mr.  Daddario.  Those  are  your  own  conclusions,  not  mine. 

Mr.  Fulton.  I  think  if  you  will  read  the  record,  the  question  then 
is:  How  did  you  make  up  your  charts?  What  sources?  How  did  you 
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make  these  figures  that  are  now  questioned,  whether  they  are  good 
moogh  even  to  rely  on?  Who  made  the  charts  and  how  were  they 
collected? 

Dr.  Weinberger.  I  would  want  to  comment  on  that. 

Mr.  Daim)ario.  I  think  you  should. 

Dr.  Weinberger.  It  is  one  point  that  I  think  is  quite  important  that 
again  we  indicate. 

The  work  in  developing  the  cause-effect  relationship  has  been  pur- 
sued for  many  years.  There  are  two  Federal  laboratories  that  were 
authorized  by  the  Congress  in  1962  specifically  for  the  purpose  of  car- 
rying out  the  necessary  research  to  determine  water-quahty  require- 
menta 

One  of  these  laboratories  is  at  Duluth  and  the  other  is  at  Narragan- 
sett  in  Ehode  Island.  Both  of  these  laboratories  will  be  developing 
increased  information  on  these  cause-and-effect  relationships.  The  in- 
fonnation  that  is  available,  Mr.  Fulton,  is  information  which  has  been 
carried  out  in  our  laboratories,  laboratories  of  other  Federal  agencies, 
State  agencies,  universities,  by  ccxnpetent  scientists  all  over  tlS  coun- 
try and,  indeed,  all  oyer  the  world. 

This  information  is,  if  you  will,  summarized  in  the  report  of  this 
naticmal  advisory  committee.  The  technical  information  has  been  ac- 
cumulated in  laboratories  all  over  this  counting,  in  Federal  laboratories, 
university  laboratories,  industrial  laboratories,  on  the  basis  of  field 
and  laboratory  studies. 

Mr.  Fulton.  Are  they  narrow  or  broad  figures?  Are  they  figures 
with  a  history  or  are  they  j  ust  current  figures  ? 

Dr.  Weinberger.  Some  of  them  are  figures  with  a  history. 

Mr.  Fulton.  I  wish  you  would  put  a  statement  in  the  record  on 
that. 

Dr.  Weinberger.  I  would  be  happy  to  do  that. 

(The  information  requested  is  as  follows :) 

The  use  of  charta  2  and  3  was  meant  to  serve  the  purpose  of  Ulostrating  con- 
cepts rather  than  to  convey  any  types  of  precise  quantitative  relationships. 

Fi^rnre  2  refers  to  a  relationship  between  the  concentration  of  a  poUutant  and 
the  time  of  exposure  of  that  pollutant  to  ttie  water  use.  Degrees  of  damage  or 
effect  upon  the  water  use  produce  a  family  of  curves.  For  certain  poUntants  these 
effects  are  fairly  well  known  and  such  a  curve  could  be  delineated  with  accuracy. 
Figures  2A  and  2B  are  examples  of  the  bases  for  these  curves.  For  most  poUut- 
anto,  however,  these  oause  and  effect  relationships  are  not  well  understood  and 
a  great  deal  of  the  further  work  must  be  done.  This  is  true  especiaUy  when  two 
or  more  poUutants  act  together  and  the  result  produces  a  synergistic  or  antago- 
nistic effect  Also,  a  pollutant  exhibits  varying  effects  in  water  of  different  physi- 
cal and  chemical  characteristics.  The  relationship  shown  in  Figure  2  could  be 
more  accurately  presented  as  bands  rather  than  as  distinct  lines.  Here  again, 
the  quaUtative  concept  and  not  a  quantitative  relationship  is  implied. 

Shown  in  Figure  3  is  an  attempt  to  demonstrate  the  conceptual  relationship 
between  cost  and  removal  effectiveness.  The  intent  of  the  chart  is  to  convey 
quaUtative  and  not  quantitative  information  although  quantitative  information 
is  certainly  readily  available  for  certain  poUutants,  e.g.  organic  matter,  phos- 
phates, inorganic  matter,  color,  etc.  Examples  of  these  BOD  and  GOD  removal 
are  illustrated  in  Figures  3A  and  3B.  The  concept  is  that  in  order  to  achieve 
lower  and  lower  final  concentrations,  greater  and  greater  costs  are  required  for 
each  unit  of  concentration  removed.  Treatment  costs  are  also  dependent  upon 
the  Initial  poUutant  concentration  in  the  untreated  water,  thereby  iHroduclng 
a  family  of  curves  as  shown. 
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Mr.  Fulton.  I  once  had  a  coarse  in  statistics,  and  I  am  still  statistics- 
minded.  I  want  to  compliment  you  on  your  stat^nent  and  openminded- 
ness.  I  think  you  have  been  excellent. 

Dr.  Weinberger.  Thank  you. 

Mr.  Daddario.  Will  you  summarize? 

Dr.  Weikbeiuoer.  Mr.  Chairman,  I  have  indicated  some  of  the  more 
recent  accomplishments  in  our  area  of  advanced  waste  treatment  as 
well  as  some  of  the  accomplishments  during  this  last  year  in  industrial 
pollution  control. 

I  have  talked  very  briefly  on  the  matter  of  purification.  I  do  have 
in  parentheses  "enrichment  of  lakes,  streams,  and  estuaries."  I  call  at- 
tention to  the  fact  there  is  industrial-Federal  cooperation,  a  joint  Gov- 
ernment-industry task  force  which  was  established.  One  of  the  things 
this  task  force  will  attempt  to  develop  will  be  a  procedure  for  deter- 
mining on  a  scientific  basis  the  potential  for  creating  problems  from 
the  introduction  of  all  impurities  into  lakes  and  streams.  It  is  again 
recognized  that  our  information  is  limited  in  this  field  and  that  we 
need  some  more  scientific  information  if  there  is  to  be  cooperation  be- 
tween industry,  the  Federal  (jrovemment,  and  all  other  interested  and 
capable  scientific  groups. 

I  introduce  a  reierence,  Mr.  Chairman,  to  this  interim  report  as  well 
as  a  report  that  was  not  prepared  by  us  but  by  Professor  McKie  at 
Cal  Tech  which  goes  into  a  full  treatise  on  the  setting  of  water  quality 
criteria  and  has  thousands  of  references  in  it  of  specific  work  car- 
ried out. 

Thank  you. 

Mr.  Daddario.  Dr.  Weinberger,  we  will  put  your  statement  in  the 
record.  It  is  an  important  one,  and  offers  manjr  opportunities  for  ques- 
tions beyond  that  which  we  could  possibly  fit  into  a  morning's  discus- 
sion. We  will  be  in  contact  with  you  about  additional  questions. 

(Dr.  Weinberger's  complete  prepared  statement  follows:) 

Pbepabed  Statement  of  Db.  Leon  W.  Weinberger,  Assistant  CJommissionhr, 
Research  and  Development,  Federal  Water  Pollution  CJontrol  Adminis- 
tration, U.S.  Department  op  the  Interior 

Mr.  Chairman,  Members  of  the  Committee,  I  am  pleased  to  appear  belV>re  you 
to  discnss  research,  development,  and  demonstration  (R  and  D  €uid  D)  in  water 
pollution  control.  This  early  reference  to  the  second  *'D" — demonstration — is 
quite  deliberate  because  of  the  Importance  of  that  facet  of  our  program  in  the 
prevention  and  control  of  water  pollution. 

ROLE  OP  R  AND  D  AND  D  IN  POLLUTION  CONTROL 

An  effective  water  pollution  control  program  consists  of  a  number  of  elements, 
namely:  scientific  and  technical  answers  and  solutions,  economic  resources  to 
construct  and  operate  pollution  control  facilities,  a  strong  enforcement  and  pro- 
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gram  Implementation  effort,  adequate  planning  and  administration,  and  com- 
petent manpower.  Research  and  development  is  needed  to  provide  new  and 
improved  analytical  tools,  scientific  knowledge,  and  engineering  controls.  I,  of 
conrse.  do  not  intend  to  minimize  the  importance  of  role  of  research  and  devel- 
opment ;  however,  we  should  recognize  that  many  of  the  water  pollution  problems 
facing  our  nation  today  can  be  alleviated  by  the  application  of  existing  tech- 
nology. In  fact,  in  the  immediate  future,  the  most  significant  progress  will  be 
made  in  this  way.  Through  research  and  development,  we  will  find  solutioua 
where  none  now  exist,  we  will  better  define  the  effects  of  impurities  on  water 
uses,  we  will  improve  the  effectiveness  of  available  solutions,  and  we  will  reduce 
the  coets  of  waste  treatment  systems.  Gentlemen,  I  have  complete  confidence 
that  we  will  find  solutions — ^acceptable  solutions,  in  my  opinion — to  all  our  pol- 
lution iH*oblem& 

The  solutions  will  be  satisfactory  from  a  scientific  and  technical  point  of  view, 
but  they  unll  coat  money.  Although  you  may  believe  that  it  is  obvious  that  pol- 
lution control  will  cost  money,  there  are  many  polluters  who  are  apparently 
unwilling  to  recognize  any  solution  a^s  acceptable  unless  it  is  a  zero  cost  solution. 
We  «ball  seek  these  zero  cost  solutions — ^indeed,  Ui  some  instances,  through  wastes 
recovery  or  by-product  development,  a  profit  may  be  realized — but  we  must  be  will- 
ing to  pay  for  pollution  control.  What  is  meant  by  an  economically  acceptable 
solution  is  certainly  to  be  the  subject  of  considerable  debate.  Conventional  cost- 
benefit  analyses  ore  not  totally  applicable  because  we  are  not  able  to  define  in  a 
quantitative  manner  all  the  benefits  of  water  pollution  control  nor  assess  the  total 
damages  resulting  from  water  pollution.  Besearch  into  the  socio-eoonomic  aspects 
of  water  pollution  control  may  provide  us  with  some  of  these  analytical  tools — 
tools  which  will  enable  us  to  evaluate  the  ''intangible"  benefit 

OOSTS  AND  BENEFITS  OF  WATER  POLLUTION  CONTBOL 

Our  knowledge  of  the  costs  and  benefits  associated  with  water  pollution  control 
is  rapidly  improving. 

The  Federal  Water  Pollution  Control  Administration  has  just  completed  a 
study  entitled  "The  Cost  of  Clean  Water."  This  is  in  response  to  Section  16(a) 
of  the  Federal  Water  Pollution  Control  Act,  as  amended,  which  directs  the  Secre- 
tary of  the  Interior  to  conduct  a  comprehensive  analysis  of  the  national  require- 
ments for  and  the  cost  of  treating  municipal,  industrial,  and  other  effluent  to  at- 
tain water  quality  standaxds  established  under  the  Act  These  first  analyses  are 
required  to  be  submitted  to  the  Congress  in  Januaiy  1968  to  cover  Fiscal  Years 
1969-73,  inclusive,  and  to  be  updated  ea^h  year  thereafteir. 

Theise  studies  are  extremely  important  becaiase,  although  there  is  widespread 
agreement  that  water  pollution  is  a  significant,  growing  problem  which  must 
be  dealt  with,  there  are  no  firm  estimates  as  to  what  the  national  requirements 
are,  or  what  it  will  cost  the  Federal  Government  and  other  affected  units  of 
government  to  achieve  a  satisfactory  abatement  leveL  Y^arious  cost  estimate 
studies  of  municipal  and  industrial  needs  have  been  conducted  in  the  past  but 
they  have  not  been  sufficiently  oomparable  in  geogi^>hical  coverage,  time  phases 
covered,  cost  criteria,  types  of  facilities  included,  or  in  cost  estimate  technique 
to  provide  a  fully  meaningful  guide  to  the  natkmal  requirements  and  costs 
involved. 

The  "Cost  of  Clean  Water"  study  represents  the  initiation  of  what  will  be  a 
continuing  evaluation,  aimed  at  developing  more  accurately  the  national  costs 
of  pollution  controL  Although  it  haa  not  been  possible  to  arrive  at  a  completely 
definitive  estimate  of  required  oovts,  It  is  believed  that  the  present  study  pro- 
vides a  more  comprehensive  oost  eatimate  than  has  previously  been  developed  and 
a  sound  base  of  information  upon  which  to  build  future  analyses.  This  estimate 
is  expected  to  improve  in  accuracy  with  each  yearly  updating. 

Other  studies  being  completed  under  the  requirements  of  the  Federal  Water 
Pollution  Control  Act  include  a  study  of  the  economic  impact  on  affected  units 
of  government  of  the  cost  of  installing  waate  treatment  JteciUties,  and  a  study 
of  posHible  economic  incentives  to  industry  for  pollution  control.  Both  these 
studies:  will  add  substantially  to  our  knowledge  of  the  economics  of  the  problem. 

Determination  of  benefits  is  far  more  difficult,  since  many  of  the  benefits  of 
pollution  control  are  non-monetary  in  nature.  However,  some  progress  in  quantii^- 
ing  pollution  control  benefits  is  being  made.  A  specific  example  is  in  Uie  conpre^- 
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hensive  water  quality  control  study  conducted  by  the  Federal  Water  Pollution 
Ck)ntrol  Administration  in  the  Delaware  River  Bstuary.  In  that  study  five  water 
quality  objectives  were  analyzed  to  determine  the  costs  of  their  achieTement  by 
various  means  and  the  financial  and  economic  benefits  expected  to  accrue  from 
their  fulfillment  The  study  was  conducted  over  several  years  with  the  coopera- 
tion of  State  and  local  governments  and  industry.  Therefore,  considerable 
detailed  data  not  usually  available  were  analyzed  in  developing  the  projwsals. 
The  study  has  become  a  model  for  this  kind  of  exercise  and  is  being  adapted  in 
other  regions  in  those  cases  where  this  type  of  analysis  is  needed  to  guide  pollu- 
tion control  decisions. 

RESEARCH  AND  Mn^LOPMENT  PROGRAM   AND  PLANNING 

Figure  1  illustrates  the  program  structure  and  elements  of  the  research  and 
development  program  of  the  Federal  Water  Pollution  Control  Administration. 
It  represents  the  framework  within  which  we  can  plan  our  program,  establish 
goals  and  determine  needed  resources  to  achieve  goals,  allocate  available  re- 
sources, and  evaluate  the  effectiveness  of  ongoing  research.  Subprograms  11,  12, 
13,  14,  and  15  contain  the  elements  dealing  with  specific  sources  of  wastes; 
subprogram  16  is  a  general  category  containing  the  elements  of  pollution  identi- 
fication, fate  and  persistence  of  pollutants  in  the  invironment,  water  quality 
control,  eutrophication,  water  resources  planning  and  resource  data,  cold  climate 
research,  and  basic  research ;  subprogram  17  contains  the  elements  dealing  with 
waste  treatment;  and  subprogram  18  is  the  research  on  water  quality  require- 
ments or  ^ects  of  water  pollutants  on  all  water  uses.  The  el^nent  1608^ 
Water  Quality  Control  encompasses  pollution  control  techniques  such  as  recovery 
and  reuse,  product  modification,  process  change,  elimination,  dispersion,  dilu- 
tion, detention,  diversion  and  environmental  treatment  This  structure  for 
categorizing  our  research  and  development  was  established  last  year  and  we 
believe  will  facilitate  interagency  coordination  and  cooperation,  lie  categories 
are  compatible  with  those  established  by  the  Committee  on  Water  Re«}ourc«a 
Research  of  the  Federal  Council  for  Science  and  Technology. 

RE^SEARCH  PRIORITIES 

The  research  program  of  the  Federal  Water  Pollution  Control  Administra- 
tion is  directed  primarily  to  the  solution  of  water  pollution  problems. 

In  planning  research,  a  major  task  is  to  establish  priorities  of  research  within 
available  resources  and  the  directives  provided  by  legislation.  In  our  program, 
priorities  are  based  on  the  needs,  recommendations,  and  ongoing  research  of 
the  following : 

1.  FWPCA  Regional  Directors  and  their  staffs.  They  are  knowledgeable  of  the 
problems  as  they  exist  or  may  develop  in  their  respective  regions  (river  basin), 

2.  FWPCA  program  directors  at  headquarters, 

3.  Other  Federal  agencies, 

4.  State  and  local  agencies, 

5.  University  professors  and  researchers, 

6.  Consultants  and  advisory  groups, 

7.  Committee  on  Water  Resources  Research,  and 

8.  Industrial  groups. 

The  setting  of  research  priorities  and  the  allocation  of  researdd  reeonrces  is 
still,  to  a  con.«iderable  extent,  based  on  a  subjective  analysis.  The  analysda,  how- 
ever, has  considerable  merit  when  carried  out  by  competent  knowledgeable  peo- 
ple who  have  available  to  them  the  information  obtained  from  answers  to  the  fol- 
lowing series  of  questions : 

1.  What  is  the  problem? 

2.  What  is  the  magnitude  of  the  piroblem? 

3.  What  answers  or  solutions  do  we  need  ? 

4.  What  answers  or  solutiODs  are  available?  (The  statement  of  problem  should 
not  be  considered  equivalent  to  needed  research. ) 

5.  When  do  we  need  the  solutions? 

6.  What  are  the  specific  objectives  being  sought?  What  answers  are  being 
sofught?  How  will  you  know  when  these  objectives  have  been  achieved  or  answers 
fotmd? 
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7.  How  much  work  has  been  done  on  this  problem  to  date,  by  whom,  and  when 
was  it  started?  Has  an.  adequate  literature  review  been  made?  What  is  the  magni- 
tude of  the  ongoing  research  effort  and  who  is  doing  it?  What  cooperative  work  is 
being  undertaken  and  by  whom? 

&  What  work  is  bei^  planned  by  others?  (NOTE :  This  is  probably  the  most 
difficult  information  to  obtain.) 

9.  Can  the  answers  be  obtained  from  proposed  research? 

10.  What  will  be  the  total  cost  of  research  and  development  and  demonstration 
effort  to  obtain  answers? 

1 1.  How  long  will  it  take  to  obtain  answers?  When  will  project  be  terminated? 

12.  What  effort  or  inf ormaticm  must  be  provided  by  others  in  order  to  complete 
research? 

13.  If  new  answers  are  found,  will  they  have  any  signlflcanoe? 

14.  How  are  the  results  to  be  disseminated?  How  will  effort  be  coordinated  with 
other  r^ated  programs? 

15.  Should  research  be  carried  out  at  laboratory,  pilot  plant,  or  at  field 
evaluation  scale  ? 

16.  How  much  replication  of  effort  should  be  carried  out? 

17.  What  types  and  levels  of  compet^ice  of  personnel  are  required?  Do  we 
have  these  people? 

18.  What  facilities,  equipment,  and  instrumentation  are  required?  Are  these 
available? 

19.  Should  the  work  be  performed  in-house,  by  grants,  or  by  contracts?  Where 
can  the  work  best  be  done?  If  in-house,  which  laboratory?  If  contract,  are  there 
contractors  with  special  or  unique  competence? 

20.  Are  there  other  approaches  to  solving  the  problem  ?  What  are  they  ? 

21.  Does  proposed  approach  and  methodology  differ  substantially  from  those 
recognized  in  the  field  of  study?  Why  ? 

22.  Has  the  proposed  program  been  subjected  to  technical  review? 

23.  Are  there  predictable  technological  developments  in  this  or  related  fields 
which  could  substantially  affect  your  research  effort? 

24.  If  program  or  project  is  approved,  when  can  the  next  decision  be  made 
as  to  termination  or  continuation  of  work? 

25.  What  is  probability  of  success? 

The  implementation  of  approved  program  plans  consists  of  the  following 
aspects: 

1.  Development  of  detailed  operational  plans  and  resource  requirements. 

2.  Review  and  approval  of  detailed  plans. 

3.  Allocation  of  resources. 

4.  Reports  ahd  review  of  progress  and  resources  utilization. 

5.  Blvaluation  of  progress. 

6.  Redirect  efforts  as  necessary  to  incorporate  new  decisions,  results,  and  ac- 
tions affecting  program. 

7.  Publication  and  disemination  of  results. 

8.  Integration  of  research  efforts  into  total  solution  of  problem. 

ALLOCATION  OF  BESOUBCES 

The  research  and  development  program  of  the  FWPOA  is  conducted  through 
both  in-house  and  extramural  support  The  in-house  effort  is  conducted  at 
laboratories  at  Corvallis,  Oregon;  Ada,  Oklahoma;  Athens,  Georgia;  College, 
Alaato ;  Dniuth,  Minnesota ;  and  Cincinnati,  (Miio,  and  although  the  perman^it 
building  has  not  been  constructed,  at  Narragansett,  Rhode  Island.  Additional 
research  and  development  is  conducted  at  field  sites  across  the  nation. 

It  is  obvious  that  to  have  a  successful  research  and  development  program, 
in  addition  to  the  competence  available  in  the  Federal  Government,  the  best 
scientific  and  engineering  talent  in  the  nation  including  that  available  in  the  uni- 
versl^  and  private  research  institutions,  industries,  and  in  state  and  municipal 
organisations,  must  be  incorporated  in  the  national  effort  to  control  water  pol- 
lution. This  we  are  do^  through  our  extramiural  grants  and  contracts.  It  is 
important  to  note  that  approximately  80%  of  our  research  and  develoiHnent 
funds  is  spent  in  our  extramural  program. 

Qor  experience  has  demonstrated  the  great  importance  and  efficiency  in  con- 
ducting simultaneous  and  complementary  in-house  and  extramural  research  proj- 
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ect6.  It  has  abM>  shown  tiiat  the  overall  effectiyeneas  of  grant  and  contract  re- 
search can  be  very  greatly  enhanced  through  the  intensive  appUcation  of  tech- 
nical direction,  coordination,  and  monitoring.  A  grant  and  contract  support  staff 
of  engineers,  scientists,  economists,  and  other  professional  perscMin^  most  pro- 
vide continuing  planning,  data  interpretation  and  analysis,  and  systems  optimiza- 
tion services  to  the  program  by  using  the  most  up-to-date  techniques  and  prin- 
ciples, such  as  operations  research,  critical  path  ananlysis,  and  cost  engineering. 
This  staff  must  develop  the  interest  and  obtain  the  ideas  and  suggestions  of  the 
most  competent  scientific  and  engineering  minds  in  the  Nation ;  encourage  the 
submission  of  proposals  in  light  of  the  overall  broad  attack  on  tibe  problen; 
monitor,  direct,  and  coordinate  projects  in  progress ;  and  interpret  and  evaluate 
results  and  recommend  continuance,  termination,  or  redirection  of  the  work.  The 
staff  must  also  conduct  adequate  liaison  with  other  agencies  and  organlzatioos, 
both  within  and  without  the  Federal  government. 

The  assistance  of  industry,  in  the  form  of  ideas,  processes,  products,  or  services, 
will  uiAoubtedly  hasten  the  solution  to  some  of  the  Nation's  industrial  and  non- 
industrial  pollution  problems.  Industries,  for  purposes  of  research  and  develop- 
ment, may  be  classified  as  follows : 

1.  Industries  having  a  pollution  problem. 

2.  Industries  who  have  or  expect  to  develop  a  commercial  position  in  pollution 
control  equipment,  diemicals,  instrumentation,  processes,  systems,  or  services. 

3.  Industries  having  a  research  and  development  capacity  which  has  not  been 
directed  to  pollution  control. 

4.  Combinations  of  the  above. 

I  would  like  to  point  out  some  of  the  factors  which  industry  considers  In  par- 
ticipating in  a  federally  supported  research  and  demonstration  effort 

POSmVE  FACTORS 

1.  Fees  associated  with  contract. 

2.  Experi^ice  gained  by  personnel. 

3.  Advance  of  technological  position. 

4.  Publicity  associated  with  contract  award. 

5.  Financial  risk  minimized. 

6.  Earlier  demonstration  of  efOcacy  of  results  thereby  estahlishing  market 

XEGATIVB  FACTORS 

1.  Time  and  effort  of  proposal  preparation. 

2.  Time  and  effort  of  proposal  negotiation. 

3.  Diversion  of  competent  personnel  from  other  research  and  dev^opment 
activities. 

4.  Personnel  who  have  gained  experience  at  company  expense  produce  re- 
sults available  to  competitors. 

5.  Contractor's  art  may  be  disclosed  earlier  than  usual  to  competitors. 

6.  A  non-contracting  competitor  can  improve  his  competitive  position  with 
a  minimum  of  contribution  and  a  minimum  of  risk. 

7.  Unfavorable  publicity  resulting  from  negative  results. 

DEMONSTRATION  AND  FIELD  EVALtTATION 

Barlier,  I  mentioned  the  Importance  of  the  demonstration  aspeots  of  oor 
research  and  development  and  demonstration  efforts.  On  May  11,  1996,  before 
the  Subcommittee  on  Air  and  Water  Pollution,  Oommittee  on  Public  Works, 
United  States  Senate,  we  stated  the  following : 

'The  solution  of  water  pollution  problems  will  require  the  ai^cation  of 
existing  techniques  plus  additional  research  and  development  fbr  new  and  im- 
proved teclmiques.  Research  and  development  generally  goes  through  a  series  of 
steps  ranging  from  exploratory  studies  through  laboratory  research,  field  evalu- 
ation, and  demonstration.  In  the  past,  our  efforts  have  been  mainly  in  laboratory 
research  and  there  has  been  a  recognized  deficiency  in  the  application  of  le- 
seardi  findings.  The  application  of  research  finding  requires  that  someone 
undertake  the  construction  and  operation  ctt  a  new  type  facility  which  is  often 
very  expensive  and  which  is  associated  with  a  greater  risk  of  failure  than  with 
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processes  wiiicb  are  already  pro^ea  In  practice.  The  constmction  of  remedial 
facilities  in  water  pollution  control  is  the  responsibility,  to  a  considerable  extent, 
of  local  authorities  who  may  hare  limited  financial  resources.  Often  these  an- 
tborities  f^l  that  they  cannot  affot^d  the  risk  associated  with  trying  new  methods. 
It  may  rery  well  be  in  the  best  pttbUc  interest  for  the  Federal  government  to 
design,  construct,  and  operate  full-scale  facilities  to  develc^  and  demonstrate 
new  ways  of  pollution  controL  Such  facilities  could  be  built  in  cooperation  with 
existing  or  new  municipal  installations  or  at  Federal  installations." 

The  Clean  Water  Restoration  Act  of  1966,  which  amended  the  Federal  Water 
Pollution  Control  Act,  provides  for  grants  for  the  puipose  (1)  of  assisting  in  the 
develoimient  of  any  project  which  will  demonstrate  advanced  wa€rt»  treatment 
and  water  purification  methods  or  new  or  improvjed  methods  of  Joint  treatment 
systems  for  municipal  and  industrial  wastes,  and  (2)  for  re«9earch  and  demon- 
stration projects  for  prevention  of  pollution  of  waters  by  industry  including,  but 
not  limited  to,  treatment  of  industrial  waste.  This  program  is  approximately 
one  year  old  and  there  is  anvple  evidence  to  indicate  that  the  most  significant 
contrn)ution  to  the  solution  of  water  pollution  by  the  development  and  applica- 
tion of  new  and  improved  technology  will  result  from  this  program. 

The  Pulp  Manufacturers  Research  League,  Inc.,  in  their  1967  Annual  Report, 
made  the  following  reference  to  grant  support  which  they  received  from  the 
Federal  Water  Pollution  Control  Administration : 

'*A  fair  estimate  is  that  this  League — Federal  project  will  move  ahead  by  as 
much  as  five  years  the  time  when  piulp  and  paper  mills  wiU  have  a  solid  dollars 
and  cents  foundation  upon  which  to  base  a  yes  or  no  decision  for  reverse 
osmosis.  If  this  in-pilant  pro*cess  proves  as  sound  financially  as  it  is  alr^Eidy 
proved  technically,  the  indttetry  will  have  an  eflCective  and  economical  method 
fbr  treatii^  dilute  efBuents  to  a  previously  unattainable  level  of  purity." 

A  complete  listing  of  our  grant  and  contract  awards  for  projects  authorized 
under  this  new  legislation  is  available.  As  of  January  25,  196S,  84  grants  and 
contracts  totaling  $33,257,960,  including  storm  and  combined  sewer  projects,  have 
been  awaided. 

MA  JOB    WATER    POLLUTIOir    FB0BI.EM8 

Figure  1  represents  the  total  tsoo^  of  the  research  and  development  efforts  of 
FWPCA.  Baldi  of  the  elements  is  important  in  our  drive  toward  total  pollution 
control ;  however,  eomie  probleoms  stand  oat  because  of  their  magnitude  and  the 
need  for  solutionB  in  the  near  future : 

1.  Municipal  waste  treatment. 

2.  Industrial  waste  treatment  and  contr<^ 

3.  Improved  methods  for  measuring  effects  et  pollutants  (water  quality  re- 
{luirements),  including  temperature  effects. 

4.  Disposal  of  impurities  (solids)  removed  from  wastes. 

5.  Mine  dralnsge. 

6.  Irrigation  return  flows. 

7.  Agricultural  land  runotC 

8.  Storm  and  combined  sewer  discharges. 

9.  Lake,  estuary,  and  ocean  disposal  of  treated  and  untreated  wastes. 

We  have  discussed  these  problems  before,  but  I  would  like  to  dwell  on  one  of 
them  to  illustrate  what  can  and  ehould  be  done  in  solving  the  inrdblem.  Municipal 
waste  treatment  has  been  discussed  in  terms  of  providing  technology  whidi  makes 
it  possible  to  adiieve  anu  degree  of  waste  treatment  desired,  in  fiact,  to  return 
a  waste  water  to  a  quality  at  least  as  high  as  that  of  the  water  before  use.  The 
following  illustrates  some  additional  areas  for  research  and  development  under 
that  category : 

1.  Improved  procedures  to  accomplish  more  effective  operation  of  plants. 

2.  Methods  for  increasing  the  capacity  and  performance  of  existing  plants. 

3.  Improved  design  and  constructing  procedures,  including  materials  of  con- 
struction. 

4.  Treatment  plants  which  would  occupy  a  minimum  of  land  area. 

5.  New  systems  for  combining  the  waste  treatment-water  purification  steps  of 
the  water  cycle. 

6.  Treatment  systems  which  would  result  in  valuable  by-products. 
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BOIENTIFIO    AND    TECHNICAL    BASES    FOS    WATEB    QUALTET    BTAJfDABDB 

The  identification  of  pollutants,  the  source  of  pollutants,  and  the  fate-persist- 
ence of  pollutants  in  the  water  environment  require  the  application  and  develop- 
ment of  scientific  and  technical  instrumentation,  relationships,  methods,  analyses* 
and  techniques. 

The  criteria  for  measuring  the  quality  of  water  for  various  uses  and  the  rela- 
tionships between  those  criteria  and  effects  on  water  use  have  to  be  established 
(Water  quality  requirements — Subprogram  18 — Figure  1).  It  would  be  most 
desirable  to  have  data  on  the  effects  of  different  concentrations  of  pollutants  (or 
deleterious  results  produced  by  pollutants)  related  to  the  time  of  exposure.  This 
concept  can  be  reviewed  by  examination  of  Figure  2.  The  complete  set  of  data 
would  result  in  a  series  of  curves  indicating  biological,  economic,  and  aesthetic 
effects  on  a  short  or  long  term  basis.  The  complexities  associated  with  biological 
and  ecological  systems,  the  synergistic  and  antagonistic  relationships  among  pol- 
lutants, and  quantification  of  aesthetic  factors  all  may  be  found  in  this  area  of 
research. 

The  development  of  treatment  processes  and  pollution  control  techniques  and 
the  determination  of  the  capital  and  operating  costs  associated  with  those  sys- 
tems is  another  major  area  for  Research  and  Development  and  Demonstration. 
The  results  of  this  effort  may  be  illustrated  by  a  series  of  curves — Figure  3, 
which  would  prevent  the  costs  of  reducing  the  concentration  of  any  pollutant 
(having  an  initial  concentration  of  d,  C«,  C  etc.)  to  any  desired  residual  level 
The  total  poUutional  load  from  any  pollutant  may  be  obtained  by  relating  con- 
centration to  fiow  or  volume  of  wastes. 

The  scientific  and  technical  data  and  information  which  could  be  presented 
in  a  form  as  illustrated  by  Figures  2  and  3,  would  enable  the  water  quality 
control  administrator  to  know  the  costs  of  achieving  or  protecting  any  water 
use.  The  gathering  of  that  data  and  information  has  top  priority  in  the  research 
and  development  effort  of  FWPOA.  (considerably  more  data  than  currently  avail- 
able are  needed. 

We  have  had  no  experience  to  date  In  the  enforcement  of  violations  of  estab- 
lished water  quality  standards  for  Interstate  waters.  The  standards  submissions, 
including  their  plans  of  Implementation  and  enforcement,  of  15  States  have  been 
approved  and  are  Federally  enforceable.  The  range  of  expert  sdentlflc  and  tech- 
leal  competence  recruited  to  assist  In  the  development  of  water  quality  standards, 
as  represented  most  notably  by  the  84  scientists  and  water  authorities  compris- 
ing the  National  Technical  Advisory  CJommittee  to  the  Federal  Water  Pollution 
Control  Administration  on  Water  Quality  Criteria,  provides  substantial  weight 
and  support,  technical  and  legal,  to  the  established  standards  if  challenged  in 
this  regard. 

ADVANCED  WASTE  TBEATMENT — ^BEOENT  PB0GBES8  AND   STATUS 

Research  and  development  on  advanced  waste  treatment  (AWT)  technology 
was  begun,  on  a  very  modest  scale,  In  1961.  The  objective  of  this  program  Is  to 
develop  and  demonstrate  the  tet-haology  necessary  to  achieve,  at  minimum  cost, 
any  lerel  of  wa^te  trefltment  which  may  be  required  to  meet  pollution  control 
needs,  Tlie  methods  being  developed  range  across  the  spectrum  of  physical,  chemi- 
cal, and  bJolo^cttl  separation  techniques.  They  range  from  the  mundane  (filtra- 
tion and  sedimentation),  through  the  novel  (biological  denitrlficatlon),  to  the 
exotic  ( reverse  osmosiis) .  Techniques  are  under  study  to  Improve  the  performance 
of  primary  treatment,  to  upgrade  and  extend  the  capability  of  secondary  treat- 
men  t^  and  to  extend  the  ptirlficfltkju  train  on  to  tertiary  treatment 

The  pollutants  to  be  removed  or  destroyed  in  waste  treatment  may  be  generally 
categorized  as : 

(1)  suspended  and  colloidal  solids 

(2)  dissolved  biodegradable  organlcs 

(3)  dissolved  refractory  organlcs 

(4)  nutrients 

(5)  inorganic  salts 

(6)  microorganisms 

Many  processes  are,  of  course,  capable  of  treating  wastes  In  more  than  one 
category ;  others  may  be  effective  for  only  one  type.  Likewise,  pollution  control 
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needs  TBry  from  location  to  location.  Considerable  effort  is  heing  expended,  there- 
fore, in  developiDg  optimized  "systems*'  of  processes  which  will  meet  whatever 
localized  requirement  may  be  specified.  This  research  is  being  carried  out  both 
by  in-house  scientists  and  en^eers  of  FWPOA  and  through  contracts  and 
grants  with  outside  organizations.  As  with  any  "process  development"  program, 
^ort  normally  starts  at  the  desk  or  in  the  exploratory  laboratory.  With  suc- 
cessful results,  the  development  then  moves  to  bench-scale  or  bread-board  studies 
and  thence  to  the  pilot  plant,  the  field  evaluation,  and  ultimately  to  full-scale 
demonstration. 

Within  the  last  year  or  two,  substantial  progress  has  been  made  in  moving 
a  number  of  AWT  processes  well  along  in  the  above  process  development  se- 
quence. In  total,  some  00  separation  or  ultimate  disposal  processes  have  been 
evaluated.  Approximately  25  percent  have  been  rejected  for  technical  or  economic 
reasons ;  another  quarter  are  undergoing  laboratory  or  bendi-scale  study,  almost 
a  third  are  at  the  pilot-scale;  and  the  remainder,  some  dozen  processes,  are 
now  being  field  evaluated  or  actually  demonstrated.  Examples  of  progress  within 
the  last  12-18  months  include  the  following : 

a.  A  joint  study  with  the  City  of  Los  Angeles  to  evaluate  Improved  opera- 
tional methods  for  the  activated  sludge  process  is  scheduled  to  begin  this 
month. 

b.  A  7.5  mgd  demonstration  plant  including  granular  activated  carbon 
adsorption,  ammonia  stripping,  lime  coagulation  and  precipitation  of  phos- 
phates, multi-media  filtration,  absorbate  incincerations,  lime  recalcination 
and  recovery,  and  disinfection  is  under  construction  and  nearing  completion. 

c  Cost  of  the  granular  activated  carbon  adsorption  process  for  achieving 
96-99%  removal  of  organic  pollutants  from  secondary  sewage  eflluent  was 
reduced  by  20%  to  an  estimated  8.30/1000  gal.  (at  10  mgd  plant  size.) 

d.  A  new  method  for  high-eflBci»icy  removal  of  phosphates  from  munici- 
pal wastes  through  addition  of  small  amounts  of  chemicals  has  been  de- 
veloped and  proven  effective  in  bench-scale  tests.  Preliminary  tests  at  2  full- 
scale  waste  treatment  plants  were  completed  with  promising  results. 

e.  Solutions  have  been  found  to  the  serious  membrane  fouling  problems 
which  have  been  prevalent  in  electrodialysis  treatment  of  wastewater.  Pilot- 
scale  verification  of  these  techniques  is  now  underway. 

f.  Pilot  plant  studies  of  the  powdered  activated  carbon  adsorption  pro- 
cess have  shown  high  quality,  reliable  performance  and  give  promise  that  this 
technique  for  refractory  organic  removal  may  be  lower  in  cost  than  granu- 
lar carbon  adsorption.  Very  recent  results  indicate  that  the  process  might 
even  be  a  substitute  for  conventional  biological  secondary  treatment 

g.  Consistent  biological  nitrification-denitrification  has  been  achieved  in 
bench-scale  studies  of  a  new  type  two-stage  biological  process.  It  has  been  dis- 
covered that  effective  denitrification  can  also  be  achieved  through  use  of  a 
feed  supplemented  packed  column  contracter. 

h.  The  existence  of  a  high  efficiency  phosphate  removal  phenomenon  within 
certain  existing  activated  sludge  plants  was  brought  to  light  Some  control- 
ling variables  have  been  established,  others  are  now  being  confirmed. 

1.  The  effectiveness  of  organic  polyelectrolytes  as  additives  in  primary 
treatment  was  demonstrated  in  a  full-scale  plant 

j.  Pilot-scale  studies  of  several  types  of  reverse  osmosis  equipment  have 
been  initiated. 

k.  The  technical  feasibility  of  two  new  oxidation  processes,  involving  ozone 
and  light-catalyzed  chlorine,  was  established. 

1.  Anion  exchange  resins  were  found  to  be  effective  in  removing  up  to  50% 
of  the  soluble  organics  from  secondary  effluents  without  irreversible  fouling. 

m.  A  comprehensive  nummary  of  capital  and  operating  costs  for  both  con- 
ventional and  advanced  waiste  treatment  processes  has  been  completed. 

n.  Studies  of  various  methods  for  powdered  carbon  regeneration  were, 
initiated.  Preliminary  results  axe  quite  promising. 

a  To  predict  and  control  the  performance  of  waste  treatment  processes  by 
con^mter,  mathematical  models  for  these  processes  are  being  formulated.  A 
preliminary  model  for  the  activated  sludge  process  was  completed. 

p.  Arrangements  have  been  made  for  field  evaluation  of  pipelining  and 
surface  spreading  of  digested  sludges  to  revegetate  and  reclaim  disturbed 
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land  areaa  such  as  strip  mines  and  to  redace  acid  mine  drainage  pc^ntfoD 
from  thelBe  areas. 

q.  A  tedmlqne  for  recoTerin^  and  reusing  dtiemical  predpitants  used  in 
treatment  for  phosphate  remoyal  has  been  evaluated.  The  technique  may  lead 
to  significant  cost  redactions  for  phosphate  r^novaL 

r.  Exploratory  research  has  shown  that  the  hydrolysis  of  sewage  sludge 
can  recover  amino  acids  and  other  dissolved  nutrients  which  may  be  usable 
as  a  by-product  from  sludge  disposal  operationa 

AOOOMPLISHMBNTS  IN  INDUSTRIAL  POLLUTION  OONTBOL  PBOOBAM 

During  FY  1967,  studies  were  Initiated  to  identify  and  analyze  the  problem 
areas  and  determine  the  status  of  treatment  and  control  technology  in  selected 
industries.  In  addition,  a  major  new  program  for  industrial  waste  poUutioii 
control  (authorized  by  Section  6(b)  of  the  1966  Act)  was  implemented.  Under 
this  authority,  10  grant  projects  amounting  to  $2.6  million  in  grants  were 
awarded.  These  included  eight  full-scale  demonstration  facilities  on  control  of 
pollution  from  industries  in  the  fields  of  pulp  and  paper,  meat-packing,  potato 
and  sugar  beet  processing,  citrus  fruit,  etc.  The  ongoing  FY  68  program  cur- 
rently has  research  and  demonstration  grants  covering  representative  industrial 
pollution  from  such  other  major  sources  as  metal  and  metal  products,  leather 
and  tanning,  chemical  and  allied  products,  etc.  These  grants  now  cover  repre- 
sentative industrial  pollution  from  sources  encompassing  a  combined  total  of 
three-fourths  the  entire  industrial  pc^ution  load  in  terms  of  volume  and  bio- 
chemical oxygen  demand.  This  program  through  FY  69  also  includes  the  top 
priority  projects  which  resulted  from  the  FWPOA  studies  on  immediate  needs 
for  the  river  basins. 

It  is  anticipated  that  approximately  25  grants  will  be  awarded  in  FY  68,  which 
l/triH  include  new  and  novel  physical,  chemical  and  biological  treatment  proc- 
esses for  abatement  of  pollution  from  industrial  sources. 

National  organizations,  representative  of  the  various  manufactures,  i.e.,  API, 
National  Oanners  Association,  TAPPI,  National  Metal  Finishers  Association, 
etc.,  have  been  contacted  and  their  key  committees  on  water  pollution  problems 
are  being  utilized  to  provide  the  required  guidance  on  a  [Hrogram  of  mutual 
concern. 

KDTBOPHIOATION 

The  complex  problem  of  establishing  the  relationships  between  water  pollu- 
tion and  the  undesirable  effects  of  eutrophication  (enrichment)  of  lakes,  streams, 
and  estuaries  is  being  attacked  with  increased  effort  A  Joint  government-industry 
task  force  to  recommend  a  cooperative  research  program  has  been  established. 
This  task  force  has  recently  announced  that  it  will  attempt  to  develop  a  stand- 
ardized procedure  to  determine  the  algal  growth  potential  (AGP)  of  various 
chemicals  and  waters. 

The  proposed  procedure  would  be  designed  to:  (1)  anticipate  the  effect  on 
algal  production  of  introducing  various  nutrients;  (2)  deterndne  the  extent  to 
which  nutrient  levels  must  be  reduced  in  a  body  of  water  to  remedy  eutroi^iica- 
tlon ;  (3)  determine  at  what  point  along  the  time  scale  of  progressing  eutropliica- 
tion  a  body  of  water  lies;  (4)  evaluate  the  effectiveness  of  waste  treatment 
processes  in  removing  elements  that  support  or  stimulate  the  growth  of  algae; 
and  (5)  be  adaptable  for  special  problem  purposes. 

WATER  QUALITT  OBITEBIA  AND  USB  OF  WATES 

There  have  been  a  number  of  beneficial  uses  of  water  identified,  indudiiig: 
public  water  suppliers;  industrial  water  supplies;  agricultural  water  supplies; 
fish,  other  aquatic  life  and  wildlife;  and  recreation  and  aesthetics.  For  eadi 
of  these  uses,  water  quality  criteria  have  been  identified  and  selected.  The 
reports  of  "National  Advisory  Committee  on  Water  Quality  Oriteria  to  the 
Secretary  of  the  Interior,  June  80,  1967,*'  and  •'Water  Quality  CWteria**  by 
McKee  and  Wolf  in  1968,  contain  the  most  complete  information  on  water  quality 
criteria  as  related  to  water  uses. 
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Mr.  Daddario.  We  appreeiate  your  statemient  and  your  cQoperati(»L 

Mr.  Chairman? 

Giairman  Miller.  Doctor,  I  wonder  if  you  are  familiar  with  a 
vexatious  problem  that  confronts  the  livermore  Valley  in  Calif omia» 
Tliat  is  where  the  Lawrence  Laboratory  or  the  big  laboratory  is  located. 
It  is  an  interior  basin  due  to  seismic  eruptions,  cut  off  of  the  natural 
flow,  particularly  underground  water  out  of  this  basin,  so  that  the 
storage  capacity  underground  is  around  500,000  acre-feet. 

That  is  one  of  the  tnings  that  makes  the  area  a  fine  winegrowing 
area  and  a  lot  of  other  things.  In  the  meantime,  the  city  of  Liyerm(H« 
at  one  time  had  about  3.500  people  and  now  has  about  30,000.  The 
usual  problem  of  sewa^  disposal  came  up. 

Alameda  Creek  drams  this.  As  you  mow,  in  the  west  we  get  all  of 
the  rain  and  the  runoff  in  certain  seasons  of  the  year.  The  rest  of 
year  the  creds  is  neariy  dry.  They  proceeded  to  do  the  things  that  we 
did  some  years  a^o.  We  said  we  have  treated  this  effluent.  It  is  sterile. 
So  we  will  dump  it  into  the  creek.  The  wells  in  the  ci^  of  San  Francisco 
have  the  prior  right  to  this  underground  water.  They  began  to  get 
traces  of  aeter^nt  in  some  of  this  dluent.  It  might  be  hard  enoi^ 
to  clean  the  big  lake,  but  how  are  you  going  to  clean  up  an  underground 
supply  of  water? 

Sumce  to  say  this  has  been  stopped  now. 

Dr.  Weinberger.  The  Chairman  raises,  of  course,  a  very  important 
question  about  some  of  the  long-range  effects  or  the  effects  which 
may  only  be  noticeable  in  the  future  to  mate  sure  we  take  appropriate 
steps  at  an  early  time. 

Contamination  of  ground  water,  of  course,  is  particularly  critical 
because  of  the  long  period  of  time  that  it  does  take  to  purify  it  or  clean 
it.  I  might  say  that  we  do  have  a  project  in  California  east  of  Los 
Angeles,  which  is  also  a  restricted  basin.  But  there,  by  proper  treat- 
ment of  wastes,  by  using  the  best  technology  which  we  have,  they  will 
be  taking  their  waste  water  and  deliberately  putting  it  back  into  the 
ground  to  recharge.  We  do  not  anticipate  any  problems. 

Chairman  Miuler.  I  think  if  you  treated  the  water  when  you  let 
the  effluent  itself  ^t  in  there,  seep  imderCTOund,  this  is  anotiier  thing. 
A  very  distinguiSied  scientist,  one  Athelstan  Spilhaus,  told  me  long 
ago  the  best  thing  we  could  do  was  to  start  teaching  the  people  of  the 
XJnited  States  they  had  to  use  reconstituted  water.  This  seems  very 
repugnant,  but  it  is  being  done  now  in  certain  parts  of  the  coimtry  and 
we  don't  know  it.  It  is  something  we  have  to  do.  These  are  going  to 
create  greater  problems. 

The  discharge  from  the  condensers  that  were  used  to  produce  heat 
at  Richland,  Wash.,  were  in  no  way  contaminated.  It  was  only  heated 
and  put  into  the  Columbia  River,  but  it  changed  the  ecology  of  that 
river  so  far  as  salmon  are  concerned.  The  migrating  salmon  cominj^ 
upstream  expect  to  find  a  certain  temperature  of  water  and  found  it 
8®  or  4**  higner.  They  just  refuse  to  go  through  with  their  natural 
process.  So  we  can  lose  things  in  this  way,  too. 

Mr.  Fulton.  Mr.  Chairman? 

Mr.  Daddario.  Are  you  finished  ? 

Chairman  Miller.  Tes. 

Mr.  Fulton.  I  wanted  to  compliment  the  chairman.  I  thought  they 
were  good,  specific  questions  of  the  effects  of  actions  that  are  taken 
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for  one  purpose  and  result  in  a  whole  generation  of  things  that  cause 
results  later. 

I  am  interested  in  the  chairman's  use  of  the  word  "effluent"  because 
it  is  the  problem  of  affluence  and  effluence  that  causes  these  troubles. 

Somebody  tried  to  explain  to  me  the  possible  difference  between 
reverse  osmosis  and  retro  osmosis.  If  you  would  like  to  take  a  chance 
at  that  sometime,  I  would  like  to  see  it  in  the  record. 

We  are  getting  into  a  field  where  it  is  entirely  new  language,  which 
is  what  I  am  pointing  out. 

Dr.  Weinberger.  A  personal  note.  I  certainly  appreciate  the  oppor- 
tunity of  being  here.  I  must  say  it  is  always  a  very  stimulating  experi- 
ence, and  I  mean  it  very  sincerely. 

Mr.  Daddario.  We  will  not  trouble  you  further  this  morning,  Dr. 
Weinberger,  but  I  do  think  we  can  proceed  later  and  perhaps  get  some 
of  these  ^tements  into  the  record. 

We,  therefore,  will  continue  with  Dr.  Pecora. 

STATEMENT  OF  VSL  W.  T.  FECORA,  BIKECTOB,  OEOLOOICAL  SITR- 
YEY,  BEPABTHENT  OF  THE  INTERIOE;  ACOOHFANIED  BT 
YRASK  CT.ATnTR,  ASSISTANT  BIKECTOR  FOR  ENOINEERINO 

Dr.  Pecora.  Mr.  Chairman,  as  Director  of  the  U.S.  Geological 
Survey,  I  appear  before  you  merely  to  emphasize  the  fact  that 
ours  is  an  old-line  agency  that  has  been  gathering,  acquiring  informa- 
tion and  data  for  abnost  90  years  and  making  it  available  to  all  users, 
planners,  and  managers  of  our  earth's  resources. 

Amon^  the  resources,  of  course,  water  is  our  principal  concern.  With 
the  permission  of  the  Chair,  may  I  introduce  mto  the  record  my  pre- 
pare statement  and  then  use  some  highlig;hts  from  it  with  the  thought 
of  saving  time  that  is  available  for  this  session. 

In  the  process  of  acquiring  information  and  data  for  general  use, 
one  needs  to  have  a  whole  series  of  continuing  recording  stations  and 
in  this  direction  we  have  somewhat  in  the  order  of  8,000  recording 
stations  for  quality  and  quantity  of  surface  waters,  and  something 
like  15,000  observation  wells  for  the  ground  water. 

Mr.  t)ADDARio.  Dr.  Pecora,  we  can  assume  that  we  have  many  of  our 
streams  properly  monitored?  What  do  these  figures  in  fact  mean? 

Because  we  have  so  many,  it  sounds  as  though  we  are  doing  a  good 
monitoring  job.  Are  we  or  aren't  we  ? 

Dr.  Pecora.  Let  me  evaluate  that  for  the  committee.  With  the  back- 
ground information  acquired  over  several  decades  we  have  an  excellent 
record  in  many  places  throughout  the  country  of  the  variation  and 
the  norm  that  are  to  be  expected  in  certain  streams.  We  are  nowhere 
near  a  satisfactonr  status.  We  are  planning  additional  monitoring 
stations  because  or  the  changes  that  are  taking  place  through  popula- 
tion explosion  in  manv  areas  of  the  country. 

One  must  always  tnink  in  terms  of  a  frame  of  reference.  For  exam- 
ple, we  have  instituted  a  program  of  benchmark  stations  in  areas  that 
are  almost  completely  free  from  human  effects  to  determine  the  change 
in  time  at  such  stations^  this  serves  as  a  frame  of  reference.  In  areas 
of  urban  expansion  or  m  the  stress  areas,  in  suburbia  or  rurbia,  our 
aim  is  to  develop  a  backgroimd  frame  of  data  so  the  changes  in  time 
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will  be  recorded.  It  is  the  trend  that  is  important.  It  is  the  accumula- 
tion of  the  basic  figures  that  one  needs  to  refer  to  continually  before 
he  can  make  decisions. 

Mr.  Daddario.  You  have  referred  to  water  as  a  resource.  We  talk 
about  monitoring  and  the  way  criteria  are  established.  Do  you  con- 
sider that  we  should  also  include  air  as  a  resource?  Would  you  put 
that  separately  ? 

Dr.  Pecx)ra.  I  would  claim  air  as  one  of  our  most  valuable  resources 
for  man  and  other  living  things  on  earth.  Our  organization  does  not 
work  in  that  environment.  We  are  in  the  soldid  earth  sciences  area. 

Speaking  of  water  in  the  solid  earth  science  area,  we  normally  think 
of  water  in  the  visible  state — ^that  which  we  can  see  and  measure  at  the 
surf  ace  and  remeasure  and  analyze  and  reanalyze. 

There  is  a  second  area  of  water  called  the  invisible  water  which  we 
refer  to  in  our  profession  as  the  ground  water.  I  think  this  is  much 
more  important  than  perhaps  is  realized  by  most  people.  There  is  a 
constant  interaction  of  the  water  locked  up  in  the  porous  and  per- 
meable rocks  of  the  earth,  a  constant  interaction  of  this  water  supply 
with  the  streams.  Streamflow  basically  depends  on  this  continumg 
ground  water  supply.  Constant  loss  of  this  water  in  the  coastal  areas 
through  underground  flow  also  occurs.  We  are  very  much  concerned  in 
not  only  the  quantity  of  water  that  is  available  to  inan  but  in  the  qual- 
ity of  water  needed  for  many  purposes.  As  a  third  party  informa- 
tion sources  for  all  users,  managers,  and  planners,  we  nave  developed 
a  system  of  evaluating  the  resource  in  its  entirety  both  quality  and 
quantity,  in  its  various  environments. 

Mr.  Daddario.  Have  we  identified  or  are  we  capable  of  identifying 
these  ground  water  streams,  as  you  put  it,  so  that  we  can  come  to  some 
judgment  about  them  ? 

Dr.  Pecx)ra.  We  are  far  behind  in  the  knowledge  that  we  need  for 
future  best  management  of  this  invisible  ground  water — far  behind 
in  the  knowledge  we  need  in  order  to  add  another  reliable  resource  for 
use  of  man.  Many  countries  of  the  world  have  no  real  concept  of  the 
great  potential  of  ground  water. 

In  the  Eastern  States,  for  example,  the  Congress  has  just  authorized 
an  interstate  study  of  ground  water  in  Debnarva,  involving  the  three 
States  of  Delaware,  Maryland,  and  Virginia. 

In  the  gulf  coast  region  there  are  13  States  greatly  concerned  with 
future  supplies  of  ground  water.  In  the  High  Plains  re^on  there  are 
many  States  east  of  the  Rocky  Mountains  that  require  additional 
knowledge  of  ground  water.  These  are  parts  of  the  whole  problem. 

To  do  anjrthmg  that  would  pollute  this  potential  supply  of  water  is  a 
grevious  fault  on  the  part  of  man.  In  this  direction  we  need  to  acquire 
many  kinds  of  information,  you  see,  that  can  go  into  the  decision- 
makmgprocesses  of  planners,  users,  and  managers. 

Mr.  Daddario.  Dr.  Pecora,  we  are  beginning  to  establish  crit^-ia 
based  on  the  importance  of  this  ground  water  resource  without  having 
a  good  idea  what  we  in  fact  have.  My  question  gets  back  to  how  do  we 
really  know  what  we  are  dealing  with  ? 

Dr.  Pe<x)ra.  We  know  on  the  basis  of  decades  of  work  that  there  is 
an  hydrodynamic  pattern  of  water  flow  from  rain  and  seepage  to  the 
underground.  We  would  need  to  develop  knowledge  of  ground  water 
in  greater  detail  so  it  can  be  a  contin  uing  factor  in  management. 
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In  direct  response  to  your  question,  Mr.  Chairman,  we  know  much. 
We  don't  know  enough.  We  are  moving  in  the  direction  of  learning 
more. 

Mr.  Daddario.  You  are  talking  about  vast  amounts  of  water  whidi  in 
fact  amount  to  a  very  valuable  resource,  which  we  know  very  little 
about? 

Dr.  Pecora.  Yes.  I  think  the  point  that  I  should  make  is  that  we  have 
the  potential  now  of  maUng  an  overall  survey  of  the  value  of  this  in- 
visible supply  of  water. 

Mr.  Daddario.  You  have  the  potential  which  means  the  capability. 
Do  you  have  enough  money  to  do  it  ? 

Dr.  Pecora.  Talent,  I  think,  is  more  important  than  money  at  this 
time  in  this  subiect  area.  This  may  surprise  some  Members  of  Congress 
to  hear  this  kind  of  a  statement. 

Mr.  Daddario.  No  ;  it  does  not.  We  find  the  manpower  situation  is 
the  reason  we  sometimes  have  a  problem.  We  were  not  able  to  anticipate 
the  need  or  deal  with  it  in  advance. 

Dr.  Pecora.  Yes. 

A  few  decades  ago  our  group  in  the  Geological  Survey  developed 
what  we  call  the  science  of  imdergroimd  hydrology.  We  have  been 
working  with  the  universities  to  help  develop  new  talent  in  the  subject 
area  as  well  as  with  our  international  associates. 

We  feel  this  is  an  area  of  great  possibility  and  potential  for  the 
people  on  this  earth.  We  intend  to  push  in  the  direction  of  acquisition 
of  more  and  better  information  about  the  groimd  water  supply  so  that 
this  resource  can  be  inte^^ted  properly  with  the  surface  water  supply 
in  all  management  decisions. 

Mr.  Daddario.  I  had  assumed  when  you  said  you  had  the  potential 
to  do  this  that  you  had  the  manpower  to  do  it.  Your  statement  then 
is  that  we  have  the  potential  and  the  background  knowledge,  but 
we  need  to  develop  manpower  and  support  in  order  to  get  this  job 
done.  You  believe  it  valuaole  enough  so  that  we  do  this  ? 

Dr.  Pecora.  That  is  exactly  it;  we  need  to  develop  more  talent  in 
order  to  do  more  of  this  kind  of  work,  and  we  are  capable  of  doing 
this. 

Mr.  Fulton.  Mr.  Chairman. 

Mr.  Daix>ario.  Mr.  Fulton. 

Mr.  Fulton.  Do  you  look  into  the  question  of  the  water  table  and 
ground-water  pollution  in  your  work  ? 

Dr.  Pecora.  Yes.  Tliis  is  part  of  our  general  jurisdiction^  the  moni- 
toring of  the  quality  of  water  in  all  of  its  locations.  It  is  a  rather 
important  part  of  our  work. 

Mr.  Fulton.  Why  should  you  and  Dr.  Weinberger  not  be  working  in 
the  same  shop? 

Dr.  Pecora.  We  aire  both  in  the  Department  of  Interior. 

Mr.  Fulton.  Yes;  but  I  said  why  is  it  divided  in  the  Department 
of  Interior? 

Dr.  Pecora.  May  I  refer  to  the  national  water  data  coordination 
effort  which  was  set  up  through  the  Bureau  of  the  Budget  Circular 
A-67,  a  well-known  circular  among  water  users.  The  acquisition  of 
water  data  and  its  storage  in  a  computer  svstem^  for  general  outx>i:^ 
is  a  joint  effort  between  t£e  Federal  Water  Irollution  Octroi  Admin- 
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istration,  Geological  Survey,  and  other  agencies.  We  have  been  given 
the  obligation  of  developing  this  on  a  joint-use  basis.  There  is  much 
closer  collaiboration  than  pernaiw  is  indicated  by  the  inquiry. 

Mr.  Fulton.  I  was  interestea  in  the  number  of  wells  you  are  drilling 
and  the  pn^ress  you  are  making,  but  I  wondered  if  you  also  use  a 
divining  rod  m  your  agency  or  a  forked  peach  branch. 

Dr.  Itxjora.  I  can  say  for  the  record  that  we  do  not. 

Mr.  Fulton.  Might  I  assist  you  on  your  word  '^creation"  because  I  am 
interested  in  it.  Wliere  you  had  changed  suburbia  to  "ruAia"  I  think 
all  you  have  to  do  is  put  an  extra  **r"  in  and  have  "subrurbia." 

That  is  all. 

Dr.  Prcora.  I  merely  wanted  to  introduce  these  comments  into  the 
record.  I  know  we  are  short  of  time. 

Mr.  Daddario.  Dr.  Pecora,  I  appreciate  that.  I  assume  you  are 
available  if  we  have  any  additionaJ  questions. 

Dr.  Peoora.  At  all  times,  sir. 

(Dr.  Peoora's  complete  statement  follows :) 

Prepaked  Statement  by  W.  T.  Peooba,  Dibbctor,  U.S.  Geolooioal  Subvet.  De- 
partment OF  THE  Interior,  on  the  Bureau's  Research  and  Data-Collection 
Program 

The  Geological  Survey  has  a  long-standing  responsibUlty  for  studies  of  the 
earth's  physical  features  and  resources.  The  object  of  this  work  is  to  provide 
reliable  information  on  existing  conditions  and  to  generate  sufficient  knowledge 
of  chemical,  physical,  and  biological  processes  that  one  can  determine  ehangea 
likely  to  occur  under  a  variety  of  environmental  stresses,  including  those  im- 
posed by  man.  This  in  turn  is  aimed  at  providing  reliable  information  for  use 
by  others  in  wise  management  of  natural  resources.  In  studies  of  this  kind  one 
must  consider  the  earth's  topography,  geologic  structure,  and  mineral  com- 
ponents because  they  undergo  a  variety  of  interactions  which  are  sensitive  to, 
and  have  a  bearing  upon  the  behavior  of  living  things. 

Collection  of  basic  data  on  water  resources  and  research  for  improvement  of 
ability  to  collect  and  interpret  these  data  constitute  a  major  part  of  the  Survey's 
scientific  program.  This  is  an  important  aspect  of  the  Nation's  pollution-con- 
trol program  because  it  documents  present  conditions  (for  example,  tempera- 
ture patterns)  and  indicates  the  direction  and  extent  of  change.  At  the  present 
time  there  are  more  than  3,000  Survey  people  enga«;ed  in  the  study  of  water 
resources.  Meai^urements  of  quality  and  equally  important  quantitative  measure- 
ments are  made  at  8,000  surface-water  sampling  sites  on  schedules  ranging  from 
monthly  checks  to  continuous  monitoring.  Similar  qualitative  and  quantitative 
measurements  are  made  on  15,000  observa/tion  wells  Bcattered  over  the  60  states. 
Seventeen  district  and  regional  Survey  laboratories  perform  water  analyses 
on  a  continuing  basis.  Plans  already  have  been  completed  for  increasing  the  num- 
ber of  basic  network  sampling  points  by  S0%  within  5  years  and  for  adding 
WO  new  multiparameter,  automatic  monitors  to  the  160  in  operation  for  better 
sensing  of  points  particularly  important  to  water  managers.  A  plan  has  be^ 
developed  Jointly  with  the  Federal  Water  Pollution  Control  AdbninistratioD 
for  combining  the  Survey's  g^ieral  purpose  water  data  and  the  Administration's 
special  purpose  data  in  a  single  master  data  bank  and  computer  readout  system. 
This  will  make  all  information  immediately  available  in  uniform  style  to  those 
who  need  it  for  control  of  pollution  x^cHMeiiis  and  other  water  management 
operations.  During  the  past  year  great  emphasis  has  been  placed  on  faster  and 
better  collection  transmission  and  readout  of  water  data.  With  the  help  of 
teletransmission  and  master  computer  facilities  recently  installed  we  expect 
that  most  of  the  Survey's  data  will  be  available  to  local  users  and  from  master 
data  centers  on  weekly  or  more  frequent  bases  before  the  end  of  another  fiscal 
year. 

The  Survey's  Water  Resources  Division  aims  much  of  its  research  effort  at 
Improvement  of  water  data.  Well-staffed  analytical  research  laboratories  !n 
Washington,  D.C.,  Denver,  Colorado,  and  Menlo  Park,  California  concentrate 
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on  developing  analytical  methods  and  related  equipment  Together  with  district 
and  cooperating  laboratories  they  conduct  continuing  analytical  reference  and 
methods  standardisatioii  studies  to  insure  mft-Hmnm  practicable  reliability  and 
imif ormity  of  results.  Similar  research  is  underway  on  improving  data  network 
de8ig;Qt  methods  of  data  transmission,  and  data  processing.  Both  inhouse  and 
extramural  researcdi  is  done  on  data  sensitivity  to  determine  what  kinds  of 
data  must  be  collected,  how  often,  and  at  what  points  to  serve  the  greatest 
aeed  at  the  lowest  cost  This  program  also  includes  research  on  improved 
methods  of  eztrapc^ation  and  interpolation  from  point  samites  to  ungaged 
pc^ts  in  space  and  time.  A  new  and  highly  important  research  project  has 
be^i  started  to  develop  better  methods  for  collecting  water  data  in  urban  environ- 
ments, and  a  significant  start  has  been  made  on  identification  of  ecological 
in<licatora  of  stream  health. 

Remote  sensing  techniques  are  b^ng  perfected  for  faster  coverage  of  water 
resources  of  larger  areas.  Airborne  radiometers  and  infrared  scanners  already 
are  providing  useful  data  on  thermal  patterns  in  surface  waters,  and  consider- 
able progress  is  being  made  in  detecting  other  pc^utants  by  selective  band 
photography.  Lesser  equipment  offers  considerable  promise  as  a  quantitative 
and  perhaps  a  s^niquantitative  tool  for  analyzing  polluted  waters  from  an 
aircraft  or  space  platform.  Plans  already  are  under  way  for  data  satellites 
with  land-based  computers  capable  of  reading  out  synoptic  information  on  a 
global,  time-lapse  basis  for  many  factors  which  bear  upon  pollution  problems 
These  include  effects  of  changing  land  use  and  urbanization  on.  fiow  and  quality 
of  rivers,  cyclic  quality  patterns  in  lakes  and  ponds,  and  evidence  of  progressive 
degradation  in  mxrtace  water& 

In  addition  to  the  comprehensive  programs  of  basic  data  collection  and  data 
improvement  research,  the  Survey  has  a  sizeable  effort  in  fundamental  and 
applied  hydrological  research  aimed  at  better  understanding  of  the  origin^ 
movement  and  fates  of  pollutants.  Hydrodynamic  research  on  rivers  and  estu- 
aries already  has  produced  a  two-dimensional  math^natical  model  capable 
of  predicting  flow  patterns  at  any  point  on  a  water  body  using  data  collected 
from  any  other  point.  Similar  three-dimensional  models  are  being  developed. 
Hydrodynamic  work  on  lakes  started  during  last  fiscal  year  is  expected  to 
IHX>dace  very  useful  information  on  dispersion  patterns  and  to  simidify  tracing 
of  troublesome  pollutants.  Survey  researchers  have  played  and  are  oontinup 
ing  to  play  a  lead  role  in  studies  of  heat  dissipation  fiom  lakes  and  ponds,  in- 
cluding cooling  ponds,  and  of  thermal  die-away  patterns  from  point  heat  sources 
in  rivers.  A  very  significant  pilot  study  is  underway  on  ecological  responses 
of  a  major  estuary  to  abnormal  waste  heat  loads  from  a  power  plant 

Other  principal  areas  of  our  research  closely  related  to  the  pollution  problem 
are  mechanics  of  sediment  dispersion,  transport,  and  deposition;  movement  of 
water  and  waste  materials  in  the  unsaturated  soil  zone  and  ground-water  nys^ 
tems ;  practicability  and  effects  of  artificial  recharge  with  waste  water ;  processes 
and  problems  related  to  storage  of  liquid  wastes  underground,  and  geochemical 
controls  of  water  quality  In  troublesome  processes  such  as  mine-acid  generation, 
euthrophication  and  leaching  of  solid  waste  dumps.  In  recent  years  there  has  been 
increasing  emphasis  on  fates  of  pollutants  In  underground  systems  because  of  the 
trend  toward  more  underground  waste  disposal  and  the  recognized  difficulty  of 
purging  underground  fresh  waters  once  they  are  accidentally  contaminated.  In- 
creasing attention  also  has  been  paid  to  the  movements  and  fates  of  pesticides 
and  other  troublesome  synthetics.  The  overall  cost  of  Survey  research  related 
either  directly  or  indirectly  to  pollution  problems,  is  approximately  $12  million 
per  year.  Ea<i  year  the  work  generates  300  to  400  Professional  Papers,  Water- 
Supply  Papers  and  journal  articles  available  to  many  users. 

Multidiscipline  capability  has  proved  to  be  of  considerable  help  to  the  Survey 
in  conducting  research  of  the  kinds  described  above.  Knowledge  of  geology  and 
geochemistry  idmplify  researdi  on  behavior  of  pollutants  in  surface  water  and 
ground  water.  Expertise  in  topographic  studies  helps  in  predicting  flows  of  sui^ 
face  water  which  have  a  marked  bearing  on  the  behavior  of  and  impact  of 
water  contaminants.  Knowledge  of  geomorphology  and  geography  allows  one  to 
understand  sediment  transport  phenomena  and  related  problems.  Because  of  this 
interaction  of  disciplines  it  Is  fair  to  say  the  Survey's  entire  staff  of  approx- 
imately 9.000  contribute  significantly  to  the  subjects  discussed  above  and  there- 
with to  the  solution  of  environmental  pollution  problems 
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The  need  for  better  iiif6nnation  on  water  quality  despite  limited  fandioir  has 
led  to  increasing  effort  on  improved  programming  of  the  Survey's  water  studies. 
The  Office  of  Water  Data  Ooordination,  established  under  Bureau  of  tte  Budget 
Circular  A-67,  confers  with  federal  and  nonfederal  data  users  annually  to  deter- 
mine what  new  data  and  data  systems  des^erve  priority  attention.  Oompr^ieDahre 
«rtatus  reports  of  all  Survey  research  are  studied  carefully  several  times  ettdk 
year  to  determine  what  work  is  contributing  significantly  to  major  environmental 
problems  and  to  redirect  effort  as  appropriate.  Tlie  Headquarters  stafT  d  the 
Water  Resources  Division  now  includes  a  well-staffed  program  office  and  a  sys- 
tems analysis  laboratory  which  devote  full  time  to  assessment  of  needs  In  basic 
data  and  research  and  to  development  of  the  programs  and  pilot  studies  needed 
to  fulfill  them. 

The  Survey  heartily  endorses  the  thesis  of  this  Oommittee  that  more  reeeardi 
effort  must  be  concentrated  on  pollution  prot>lems.  In  doing  this  we  think  that 
one  must  recognize  the  importance  not  only  of  corrective  research,  such  as  the 
highly  important  work  on  water  reuse  and  advanced  waste  treatment,  hut  be 
equally  conscious  of,  and  attentive  to,  baffling  scientific  questions  which  must  be 
answered  if  there  is  to  be  proper  understanding  for  preventive  as  well  as  correc- 
tive treatment  At  present,  far  too  little  is  known  about  phosphate  chemistry  in 
the  natural  en\ironment  to  allow  one  to  assess  its  effects  in  euthrophication,  or 
to  eliminate  whatever  undesirable  contribution  it  is  making.  As  the  Committee 
already  has  observed,  we  still  cannot  read  ecological  danger  signals  far  enough  in 
advance  to  take  proper  inhlbltive  action  in  processes  of  this  kind.  Many  aspects 
of  mine-acid  generation  still  are  poorly  understood  and  no  one  is  properly  pre- 
pared to  recharge  water  or  liquid  wasrt;ee  into  complex  underground  systems  with 
certainty  of  the  results  that  such  an  operation  may  yield. 

In  addition  to  upgrading  our  knowledge  of  the  fundamental  science  related 
to  pollution  problems,  we  believe  there  must  be  continuing  emphasis  on  upgrading 
of  data  systems  and  on  ability  to  test  significance  of  and  interpret  water  data. 
Neglecting  these  subjects  is  likely  to  result  in  our  continuing  to  overlook  the 
relatively  simple  solutiona 

The  (>>mmittee's  interest  in  intensified  research  on  water-quality  problems  Is 
timely,  well-oriented  and  of  spedal  concern  to  the  Geological  Survey.  We  are 
dager  to  play  our  proper  role  in  collecting  the  data  and  to  cooperate  in  the  re- 
seardi  needed  to  provide  the  best  quality  of  our  water  resources.  We  recognize  the 
needs  highlighted  by  the  Committee's  action  and  we  are  tooling  up  as  rapidly  aa 
possible  under  unavoidable  restraints  to  get  on  with  tihe  job. 

Mr.  Daddario.  We  have  Mr.  Everts  here,  who  has  come  from  Cin- 
ciimati.  We  apologize  for  keeping  you  so  long,  and  yet  this  is  the  situa- 
tion we  are  in.  We  would  appreciate  if  you  could  summarize  vour  state- 
ment, Mr.  Everts,  and  then  we  will  see  where  we  go  from  tnere. 

Mr.  Fulton.  Would  you,  before  we  start  with  Mr.  Everts,  Dr.  Pe- 
cora,  give  us  a  statement  for  the  record  on  the  water  table  and  ground 
water  pollution? 

Dr.  Pbcora.  We  certainly  will. 

(The  information  requested  is  as  follows :) 

In  most  of  the  Nation,  there  still  is  neither  serious  depletion  nor  serioos  poUu- 
tion  of  ground  water.  However,  certain  local  and  regional  problems  warn  that 
substantially  more  effort  must  be  made  to  identify  and  quantify  ground  water. 

In  areas  not  yet  afl^ected  by  heavy  ground-water  pumping,  any  temporary 
change  in  the  water  table  resulting  from  man's  early  development  of  the  land  has 
reached  a  state  of  dynamic  balance  and  is  not  cause  tor  concern.  In  other  words, 
there  is  no  progressive  depletion  of  ground  water  in  Ughtly  pumped  regions.  The 
water  table  fluctuates  normally  with  climate,  season,  and  years  as  in  the  recent 
Northeastern  drought  Naturally  induced  trends  may  persist  for  years  before  re- 
covery, and  sufficient  knowledge  of  such  cycling  must  be  available  to  avert  unde- 
sirable consequences. 

In  some  pumped  area,  ground-water  levels  have  been  lowered  substantially 
without  develc^ing  serious  problem&  For  example,  ground-water  levela  near 
Memphis,  Tennessee,  have  dedined  persistently  for  years  as  withdrawals  tor 
municipal,  industrial,  and  agricultural  uses  have  increased.  This  stlU  is  not 
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eongldered  to  be  an  area  of  troublesome  depletion,  but,  of  course,  pfomping  costs 
hare  increased  because  of  greater  pumping  depth. 

Delation  in  the  sense  of  withdrawal  from  storage  greatly  in  excess  of  antici- 
pated natural  replenishm^it  has  occurred  in  many  small  areas  scattered  over  the 
country,  but  in  only  a  few  large  areas  and  regions.  Outstanding  examples  are  the 
soutiiem  High  Plains  ot  Texas  and  New  Mexico,  north-central  Arizona  (the 
Cental  Arlsoika  Project  area),  large  areas  of  the  San  Joaquin  Valley  of  Cali- 
fornia's Central  Valley,  and  a  substantial  number  of  smaller  alluvial  valleys  in 
CaMfomia,  Arliona,  New  Mexico,  and  locally  elsewhera  In  all  these  areas,  the 
depletton  is  sufBdently  severe  that  plans  and  projects  to  ameliorate  its  effects 
axe  in  vaxioos  stages  of  progress. 

Pollution  of  ground  water  still  is  primarily  a  local  problem,  but  some  rela- 
tively large  and  important  areas  have  been  affected.  Several  million  speetic  tanks 
and  other  types  of  industrial  sewage  disposal  systems  serve  as  point  sources  of 
potential  pollution  to  nearby  water  wells.  Relatively  few  examples  of  such  pol- 
lution have  occurred  in  the  vicinity  of  Norfolk,  Va.,  and  Anoka,  Minn.,  because 
of  the  peculiar  character  of  the  soil  in  these  areas.  Disposal  of  a  variety  of 
domestic,  municipal  and  industrial  wastes  in  wells  and  ponds  also  have  caused 
significant  local  problems.  Typical  ones  have  occurred  in  limestone  groimd  water 
systems  of  Ohio  and  Florida,  as  well  as  in  other  types  of  rock  in  Colorado  and 
Chesai)eake  Bay  area  of  Maryland.  Fortunately,  such  situations  are  receiving 
increasing  attention.  Hopefully  the  time  is  approaching  when  large  quantities 
of  polluted  material  cannot  be  dumped  into  the  ground  without  considerable 
thought  being  given  to  possible  consequences.  Data  of  the  kind  collected  by  the 
Geological  Survey  is  essential  to  such  thinking. 

Encroachment  of  sea  water  in  coastal  areas  is  a  form  of  pollution  which  has 
occurred  in  numerous  parts  of  the  country  including  Long  Island,  New  York, 
Florida,  Texas,  and  California.  Most  of  these  situations  are  under  study  and 
plans  for  remedies  are  more  or  less  advanced.  Creation  of  a  fresh  water  barrier 
by  installing  artificial  recharge  wells  along  the  coast  near  Los  Angeles,  and  pilot 
recharge  wells  in  Long  Island  are  aimed  at  correcting  situations  of  this  kind. 

The  U.S.  Geological  Survey  uses  thousands  of  test  wells  and  some  hundreds  of 
federal  and  nonfederal  cooperators  in  watching  for  significant  changes  in  the 
quantity  and  quality  of  ground  waters.  We  conduct  extensive  research  on  move- 
ment of  ground  water  and  ground  water  contaminants,  as  well  as  on  the  effects  of 
wastes  discharged  underground  in  order  to  predict  what  changes  are  likely  to 
occur.  In  collecting  ground  water  information,  as  in  collecting  surface  water  in- 
formation, the  Survey  plays  a  long-standing  third  part  role  in  producing  objective 
data  which  are  not  influenced  or  restricted  by  any  management  or  control  respon- 
sibility. These  are  made  available  quickly  and  without  reservation  through  the 
master  data  system  of  the  Department  of  the  Interior,  operated  by  the  Geological 
Survey,  not  only  to  the  Water  Pollution  Control  Administration,  but  to  all  oUiers 
who  have  need  for  them. 

Mr.  Daddakio.  Mr.  Everts. 
(Mr.  Everts^  biography  follows :) 

CUBTISS  M.    EVEBTS 

Position :  Chief,  Water  Supply  and  Sea  Resources  Program,  National  Center 
for  Urban  and  Industrial  Health,  Bureau  of  Disease  Prevention  and  Bnviron- 
mental  Control,  Public  Health  Service,  U.S.  Department  of  Health,  Education, 
and  Welfare,  Cincinnati,  Ohio  45202. 
Birthplace  and  date :  Houston,  Texas,  Oct.  7, 1908. 

Education:  T^xas  A.  &  M.  College,  192^-30,  BS   (Civil  Engineering)   1930; 
Harvard  University,  1988-^, MSB  (Sanitary  Engineering)  1939. 
Experience :  PubUc  Health  Service,  U.S.  DHEW : 

Chief,  Water  Supply  and  Sea  Resources  Program,  National  Center  for 

Urban  and  Industrial  Health,  Cincinnati,  Ohio  45202,  Aug.  1967  to  present. 

Regional  Program  Director,  Solid  Wastes  Program,  National  Center  for 

Urban  and  Industrial  Health,  San  Francisco,  California,  Sept.  1900,  July 

1967. 

Director,  Padflc  Northwest  Water  Laboratory,  Corvallis,  Oregon,  Sept 
1963,  Sept  1966. 

Oregon  State  Air  Pollution  Authority,  Secretary  and  Chief  Engineer, 
1961-68. 
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OrecoQ  State  Sanitary  Aatboilty,  Secretary  and  ObAest  Bngineer,  1941-62. 
Oregon  State  Board  at  Health,  Principal  Asst  Sanitary  Engineer,  ld36-41. 
Texas  State  Board  of  Health,  Utah  Stote  Board  ot  Health,  Asst.  State 
Director,  Oregon  State  Board  of  Health  (^  Commnnity  Sanitation,  1934-36^ 
Texas  State  Board  of  Health,  District  Sanitary  Engineer,  1931--34. 
City  of  Colorado  City,  Texas,  City  Sanitary  Engineer,  1930-31. 

ASSOOUkTION  MBHBEBSHIP8 

Member,  American  Water  Works  Association 
Member,  American  Pnblie  Health  Association 
Member,  Western  Branch,  American  Public   Health   Association    (President 

1953-54) 
Member,  Oregon  Public  Health  Association  (President  1947-48) 
Member,  Pacific  Northwest  Pollution  Control  Association  (President  1952-153) 
Member,  (Conference  of  State  Sanitary  Engineers  1941-03  (Chairman  1951^2) 
Member,  State  and  Interstate  Water  Pollution  Control  Administrators  1958-63 

((Chairman  1958-^)  ^ 
Diplomat,  American  Academy  of  Sanitary  Engineering 

STATEHENT  OF  CUKUSS  EVEBTS,  CHIEF,  WATEK  SUPPLY  ASB 
SEA  BESOTTBCES  PBO&RAM,  PUBUC  HEALTH  SEBVICE,  IXE7ABT* 
HENT  OF  HEALTH,  EDUCATION,  ASD  WELFABE 

Mr.  Everts.  Mr.  Chairman  and  members  of  the  committee,  I  ap- 
preciate the  opportunity  of  appearing  before  you  to  present  some  of 
the  highlights  of  the  Public  Health  Service  effort  in  the  field  of  water 
supply. 

Tne  interest  of  the  Public  Health  Service  in  the  problems  of  wat^ 
supply  and  its  relations  to  health  began  in  1912  with  the  enactment  of 
Public  Law  410.  These  statutes  authorized  the  Surgeon  Greneral  to 
conduct  research  investigations  and  studies  related  to  the  cause  and 
prevention  of  diseases  and  impairments  of  man;  to  make  and  en- 
force certain  public  health  regulations  including  those  relating  to  the 
prevention  of  the  interstate  spread  of  communicable  diseases :  and 
accept  assistance  from  and  to  assist  States  in  obtaining  compliance 
with  reflations,  as  well  as  to  control  and  prevent  disease. 

The  fiterstote  Quarantine  Regulations  and  the  Public  Health  Serv- 
ice Drinking  Water  Standards  were  promulgated  pursuant  to  such 
authorization.  Under  the  Interstate  and  Foreign  Quarantine  Regula- 
tions, the  Public  Health  Service  is  responsible  for  inspecting  and 
certirying  water  supplies  used  by  interstate  and  foreign  public  con- 
veyances m  the  United  States.  Respjonsibility  for  certifiSttion  of  inter- 
state water  supplies  involves  sanitary  engineering  inspections  and 
evaluations  of  approximately  780  public  water  supply  systems  serving 
some  92  million  local  populace  and  over  2  million  mtersfcate  travelers 
daily.  To  assure  compliance  with  the  Public  Health  Service  drinking 
water  standards  surveys  are  made  by  our  personnel  in  company  with 
personnel  of  State  health  departments  and  local  water  purveyors  of 
the  source,  treatment  processes,  storage,  distribution  system,  and  sup- 
porting laboratory  services. 

While  the  drinking  water  standards  were  created  to  apply  to  water 
supplies  used  by  interstate  carriers  they  have  also  been  generallv  used 
by  State  water  supply  sanitation  agencies  and  by  the  American  Water 
Works  Association  as  the  standards  for  other  water  supply  systems- 

With  the  enactment  of  the  Water  Quality  Act  of  1965  the  Federal 
Water  Pollution  Control  Act  was  amended  to  create  within  the  De- 
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partmeEDt  of  Health,  Education,  and  Welfare  the  Federal  Walter  Pol- 
lution Control  Administration.  Reorganization  Plan  No.  2  of  1966 
transferred  the  Federal  Water  Pollution  Control  Administration  from 
the  Department  of  Health,  Education,  and  Welfare  to  the  Department 
of  the  Interior.  Under  the  terms  of  the  transfer,  the  Depaitment  of 
HMkh,  Education,  and  Welfare  retained  the  responsibility  for  ad- 
vising the  Department  of  the  Interior  on  the  public  health  aspects  of 
water  pollution. 

An  interdepartmental  agreement  of  September  1966  between  the 
Department  of  the  Interior  and  HEW,  following  the  transfer,  de- 
fined HEW  responsibilities  in  the  following  broad  areas:  (1)  public 
health  aspects  of  water  pollution  related  to  man's  drinking  water; 
(2)  man's  contact  with  water  in  recreation  and  work;  (8)  contamina- 
tion of  food  sources,  particularly  shellfish;  and  (4)  to  the  breeding  of 
specific  vectors  of  disease. 

Mr.  Daddabio.  Is  that  a  proper  definition  of  responsibility  ? 

Mr.  Everts.  Y^j^,  we  tnink  so. 

Mr.  Daodairio.  Why  do  you  s^  that  ? 

Mr.  Everts.  We  feel  in  the  Public  Health  Service  we  have  capabil- 
ities to  assess  the  effects  of  pollution  on  man,  particularly  as  it  relates 
to  liis  drinking  water,  and  to  his  contact  with  recreation  waters.  We 
have  had  long  experience  in  esturial  pollution.  Since  1925,  we  have 
worked  in  a  cooperative  program  in  the  sanitation  of  shellfish,  with 
both  the  State  agencies  and  mdustries.  While  we  frankly  admit  that 
we  do  not  have  all  of  the  answers,  we  do  have  our  program  plans  made 
to  seek  solutions  to  those  problems  of  communicable  disease  and  illness 
which  may  result  from  contaminants  in  water. 

Mr.  Daddario.  I  will  go  into  that  in  greater  length,  but  there  is  some 
question  about  the  way  we  are  organized  and  whether  or  not  it  is  the 
most  effident  wa^  to  organize  and  whether  necessarily  these  tilings  are 
compatible  one  with  the  other. 

Mr.  Everts,  Yes,  sir. 

In  fulfillment  of  the  Department  of  Health,  Education,  and  Welfare 
responsibility  for  implementing  this  agreement  between  the  two  agen- 
cies, the  Publio  Health  Service,  where  requested  to  do  so,  has  reviewed 
and  commented  on  those  State  water  quality  standards  as  related  to 
pollution  control,  as  submitted  to  the  Department  of  the  Interior  be- 
fore June  80,  1967.  Such  water  quality  standards  proposals  from  36 
States  have  been  reviewed  by  PHS  field  offices  and  comments  have 
been  made  on  the  adequacy  of  those  standards  to  protect  drinking  water 
supplies  as  well  as  waters  to  be  used  for  water  contact  sports  or  shellfish 
production.  Twelve  States  are  now  under  review  and  two  have  not  yet 
been  received. 

The  Public  Health  Service  has  imder  preparation  health  sidelines 
f  (wr  water  quality  as  related  to  pollution  control,  in  the  f  ollowmg  areas  : 
Water  to  be  usecl  for  domestic  purposes  and  food  processing;  recrea- 
tion use;  estuarial  waters  and  vector  control.  These  guidelines  are 
under  intensive  review  by  the  Public  Health  Service  and  will  be  fur- 
nished to  the  Department  of  the  Interior  as  soon  as  they  are  finally  ap- 
proved. 

While  the  public  health  drinking  water  standards  and  the  proposed 
Dew  health  guidelines  represent  the  best  current  knowledge  in  protect- 
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jng  the  water  and  shellfish  consumers  from  communicable  diseases  or 
illness,  we  know  that  health  aspects  associated  with  pollution  of  water 
in  relation  to  the  various  users  are  numerous,  complex,  and  certainly 
to  date  have  not  been  adequately  studied.  Technological  process  con- 
tinually creates  new  contaminants  that  must  be  evaluated.  Restrictive 
limits  for  many  of  the  new  materials  or  for  the  existing  low-level  con- 
taminants found  in  drinking  water  supplies  are,  however,  diffioQt 
to  establish  because  of  the  gap  in  knowledge  regarding  acute  aad 
chronic  physiological  effects  on  humans.  In  some  cases,  the  analytical 
procedures  and  treatment  technology  need  improvement. 

Of  equal  concern  is  the  need  to  determine  whetiier  or  not  the 
barriers  guiding  against  biological  contamination  of  drinking  water 
supplies  are  bemg  strained  to  the  breaking  point.  To  what  degree 
time-tested  supply  safeguards  and  safety  factors  have  been  reduced 
to  dangerous  levels  poses  a  vital  question.  Little  is  actually  known 
of  quantitative  proc^ures  for  isolating  pathogens  from  water,  and 
from  the  infectious  dose  of  many  pamogens  that  reach  our  water 
intakes.  Current  extensive  experimentation  with,  and  the  eventual 
need  for,  waste  water  reuse  with  resultant  increase  of  biological 
hazards  as  well  as  buildup  of  chemical  contaminants,  imposes  on  the 
Public  Health  Service  an  inescapable  responsibilitnr  for  determining 
the  health  hazard  potential.  The  Service  is  equally  responsible  for 
assuring  that  meanmgful  indicator  indices  are  developed  and  used 
in  assessing  the  impact  of  water  renovation  on  human  health.  The 
urgent  need  for  such  research  has  been  supported  both  by  rhw  C<Mn- 
mittee  on  Water  Resources  Research  of  the  Federal  Council  for  Science 
and  Technology  and  the  Federal  Water  Pollution  Control  Admims- 
tration. 

Our  future  program  will  involve  additional  research  and  develop- 
ment resources  pertaining  to  water  quality  on  health,  including 
refinement  of  meaningful  potable  water  standards.  Investigations  wifl 
include:  (1)  Development  for  improved  methods  for  the  identifica- 
tion and  measurement  of  organic  materials  and  trace  elements  occur- 
ring in  drinking  water  supplies;  (2)  epidemiological  and  toxological 
studies  to  determine  the  significance  of  organic  material  and  trace 
elements  in  relation  to  human  health;  (3)  development  of  suitable 
methods  for  the  removal  of  harmful  trace  contaminants,  determi- 
nation of  human  health  effects  of  water  that  has  been  renovated  from 
polluted  sources;  and  (4^  initiation  of  development  of  rapid  deter- 
minable tests  to  assure  puolic  drinking  water  supplies  of  good  quality. 

Mr.  Daddabio.  Now,  shoxddn't  that  be  the  responsibility  of  the 
Federal  Water  Pollution  Control  Administration?  If  it  is  not,  and 
you  should  do  it,  should  they  be  doing  it,  too?  How  do  you  coordinate 
your  activities? 

Mr.  Everts.  Under  the  terms  of  the  interdepartmental  agreement, 
we  have  been  assigned  these  responsibilities.  The  Public  Healtn  Service 
has  a  long  history  of  dealing  with  matters  relating  to  human  health, 
and  we  have  the  resources  to  do  it. 

Mr.  Daddario.  I  do  not  disagree  with  that.  It  is  just  that  since  the 
Federal  Water  Pollution  Control  Administration  does  have  certain 
responsibilities,  we  are  concerned  with  how  the  ^vemmental  agencies 
are  set  up  and  who  is  doing  what  and  why,  especially  regarding  No.  3, 
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ike  development  of  suitable  methods  for  the  removal  of  harmful  trace 
contaminants,  et  cetera.  That  certainly  is  an  FWPCA  responsibility. 
It  becomes  a  question  of  how  much  are  they  doing  and  how  much  are 
you  doing.  Ought  it  to  be  done  by  both  of  you  ?  How  do  you  coordinate 
it? 

Mr.  Everts.  Yes,  sir.  May  I  comment  on  that? 

It  seems  to  me  that  we  have  to  get  a  little  clearer  definition  of  the 
treatment  of  waste  water  and  the  treatment  of  wat^  to  be  used  for 
drinking  purposes.  These  are  two  separate  and  di^inct  processes. 

Mr.  Daddario.  We  recognize  that  they  are  distinct;  they  are  sepa- 
rate. Yet,  in  the  final  analysis,  someone  has  to  put  it  all  together  and 
explain  why,  even  though  it  may  be  for  different  purposes  and  it  may 
be  done  in  separate  places. 

Mr.  Everts.  We  are  really  dealing  in  different  quality  standards. 
We  have  established  our  standards  on  the  basis  of  those  elements 
that  should  have  limiting  factors  in  relation  to  the  use  of  water  for 
drinking  purposes. 

Mr.  Daddario.  That  is  really  not  what  I  am  talking  about,  although 
it  is  part  of  it.  We  are  trying  to  set  to  the  way  it  is  being  managed. 

I  nave  here  a  chart  of  proposed  water  resources  research  expendi- 
tures for  fiscal  1968.  Under  "Water  treatment"  you  have  both  Interior 
and  HEW  spending  a  omsiderable  amount  of  money. 

How  have  you  established  this  relationship  so  that  everybody  knows 
what  everybody  else  is  doing?  Since  we  are  talking  about  water  treat- 
ment ought  it  to  be  put  under  one  head  ? 

Mr.  Everts.  I  do  not  have  before  me  the  figures  which  you  have 
there,  but  our  expenditures  in  direct  operations  research  for  the  fiscal 
years  1967  in  the  water  supply  research  program  have  only  been 
about  $328,000. 

Mr.  Daddario.  Mr.  Carpenter  will  show  you  the  line  items. 

Mr.  Everts.  In  1968  our  research — ana  this  may  be  a  misnomer 
when  we  are  talking  about  water  treatment — our  expenditures  author- 
ized for  the  1968  fiscal  year  are  $520,000.  For  the  1969  fiscal  year  there 
is  an  anticipated  increase  of  some  $750,000  in  research  activities  in  the 
water  supply  program. 

Mr.  Daddabio.  Is  that  figure  correct  for  Interior,  Dr.  Weinberger? 

Dr.  Weikberoee.  Mr.  Chairman,  it  represents  the  total  departmental 
budget.  I  would  suspect  that  certainlv  it  is  very  close  to  bemg  correct, 
subject  to  some  changes  that  might  have  been  made  in  the  1968  esti- 
mate. It  does  represent  a  1968  estimate  but  the  change  would  not  be 
very  large  from  these  fibres. 

Mr.  Everts.  A  substantial  part  of  tha)t  money  will  be  used  in  disease 
studies,  studies  of  chronic  illness,  which  may  be  of  water  origin.  In 
answer  to  your  other  question  about  departmental  program  rdation- 
ships,  under  the  interdepartmental  agreement  the  Department  of  the 
Interior  and  the  Department  of  Health,  Education,  and  Welfare  eadi 
have  a  liaison  representative  who  meet  to  coordinate  activities  between 
the  two  agencies  to  be  sure  that  there  would  be  no  overlap,  or  to  reduce 
duplication  as  much  as  possible  between  the  two  agencies.  They  are  Mr. 
Allan  Hirsch  from  the  Department  of  the  Intenor  and  Mr.  Vernon 
MacKenzie  from  the  Department  of  HEW. 

Mr.  Daddario.  A  lot  of  sins  in  management  have  been  covered  up  by 
the  idea  that  we  establish  a  liaison.  I  ask  the  question  because  this  area 
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is  expanding,  and  because  there  aro  so  many  complicaiioiis  and  qaes- 
tions  about  criteria.  There  are  different  standards  we  must  apply  for 
different  purposes.  Before  we  ^fvelop  a  confidence  in  our  amlity  to 
deal  with  these  problems,  we  have  to  make  certain  that  our  manage- 
ment efforts,  the  way  we  coordinate  our  activities,  are  much  better  than 
they  are.  This  is  not  your  direct  responsibility,  and  perhaps  I  ^<Hild 
not  ev^i  be  making  the  obserraticm,  out  it  is  not  my  feeling  that  we  do 
a  good  job  simply  Dy  pointing  to  the  fact  that  liaison  people  have  been 
created.  It  often  covers  up  more  than  it  improves. 

Mr.  EvBBTS.  Knowing  both  of  these  gentlemen  and  having  worked 
with  both  of  them  in  times  past,  I  am  sure  this  will  be  a  very  effective 
liaison  arrangement.  I  would  also  like  to  add  to  my  earlier  comments 
thait  it  has  bcm  my  experience  over  the  years  that  m  order  to  develop 
jmblic  confidence  that  where  the  health  agency  has  had  the  respon- 
sibility ior  the  development  of  criteria  and  the  standajrds,  particxdarly 
where  human  health  is  involved,  that  they  have  discharged  this  respon- 
sibility in  admirable  fashion.  They  are  well  equipped  through  their 
resources  in  research,  medicine^  and  in  engineering,  to  hancue  their 
part  of  the  problem  in  eood  &shion. 

Mr.  Daddario.  I  find  nothing  in  what  you  say  to  be  in  conflict  with 
what  I  have  been  saying.  The  met  is  you  are  pomting  to  the  capability 
of  your  I>e{>artment  to  do  this.  Yet,  me  Fedea*al  Water  Pollution  Cad- 
trol  Administration  is  going  to  have  the  responsibili^,  and  thev  are 
the  ones  upon  whom  we  have  to  have  the  confidence.  We  have  to  know 
then  how  your  competence  can  be  translated  to  them.  In  the  prolifera- 
tion, you  run  into  some  difficulties. 

Mr.  Everts.  I  think  we  have  to  work  very  closely  with  them  in  an 
advisory  capacity.  However,  I  see  no  obstacles  to  consummating  such 
an  arrangement. 

Mr.  Daddario.  If  you  will  continue,  please. 

Mr.  Everts.  As  part  of  the  public  health  aspects  of  pollution  in 
e.«?tuaries,  the  shellfish  sanitation  research  program  of  the  Public 
Health  Service  will  continue  providing  scientific  data  required  for 
maintenance  of  effective  controls  to  prevent  transmission  of  disease 
afi^nts  through  marine  foods,  notably  shellfish.  Emphasis  will  parallel 
problems  associated  with  nat^iral  and  manmade  contaminant*?^  both 
chemical  and  microbiological,  of  estuaries.  Attention  will  be  given  to 
controlled  laboratory  studies  on  the  uptake,  retention,  and  elimination 
of  potentially  toxic  agents  in  order  to  establish  or  validate  safe  limits 
for  estuarial  water  and  shellfish.  Laboratory,  pilot  plant,  and  field 
studies  will  be  directed  toward  survival  of  human  disease-causing 
viruses  in  estuaries  and  their  uptake,  retention  and  depuration  by  shell- 
fish ;  development  of  accurate  laboratory  methods  for  assay  of  indus- 
trial wastes,  naturalljr  occurring  marine  toxins,  pesticides,  viruses, 
bacteria,  an(l  other  similar  disease-causing  microorgjanisms  in  shellfish; 
ecology,  biogenesis  and  detoxification  of  marine  toxins;  and  refinement 
of  methods  for  the  depuration  and/or  detoxification  of  shellfish. 

In  recognition  of  the  expanding  demands  for  water  throughout  the 
Nation,  Congreas  established  through  the  1965  Water  Resources  Plan- 
ning Act  a  national  policy  for  ccmservation,  utilization  and  develop- 
ment of  water  and  related  land  resources.  As  one  of  the  five  principal 
members  of  the  Water  Resources  Council  established  under  the  act  the 
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Secretary  of  Health,  Education,  and  Welfare  is  also  represented  by 
Public  ftealth  Service  staff  members  on  the  various  river  basin  com- 
missions, interagency  planning  groups  and  field  committees. 
HEW  responsibilities  in  wa4:er  reso«rceB  planning  include : 

A.  Assessment  of  the  potential  of  disease  outbreaks  and  the 
means  for  their  prevention  and  control. 

B.  Assessment  of  the  availability,  protection,  and  safety  of 
community  water  supplies. 

C.  Assessment  of  the  health  significance  of  specific  contami- 
nants with  regard  to : 

1.  Recreational  water  use. 

2.  Community  water  supplies. 

3.  Shellfish  or  marine  f(K)d  production. 

D.  Assessment  of  other  conditions  of  health  significance  affected 
by  water  resource  development : 

1.  Vector-borne  disease  hazards. 

2.  Air  pollution. 

3.  Solid  wastes  disposal  operations. 

4.  Planning  and  environmental  control  for  recreational  de- 
velopments. 

5.  Radiological  health. 

The  Public  Health  Service  has  provided  initial  implementation  of 
its  responsibilities  in  the  area  of  water  resources  planning.  Some  re- 
view and  consultation  have  been  offered  to  Federal  and  State  agencies 
on  the  health  aspects  of  water  resources  projects.  Public  health  con- 
sultation has  been  j^rovided  to  five  national  technical  committees  on 
water  quality  criteria,  and  comments  have  been  developed  on  public 
health  aspects  for  two  water  resources  planning  projects.  We  hope  to 
strengthen  technical  staff  in  our  regi(»ial  offices  for  project  reviews  and 
other  program  functions  to  insure  adequate  consideration  of  public 
health  aspects  of  water  resources  planning:.  The  development  of  public 
health  guidelines  for  the  use  of  water  pollution  control  and  water  re- 
sources development  agencies  is  urgently  needed  as  well  as  the  develop- 
ment of  public  health  comments  in  the  form  of  comprehensive  health 
aspects  appendixes  for  inclusion  in  the  reports  of  the  national  planning 
studies :  and  the  development  of  technical  assistance  capabilities  utiliz- 
ing research  and  surveillance  data  on  water  pollution  and  disease. 

If  there  are  any  further  questions,  Mr.  Chairman,  I  will  be  glad  to 
try  to  answer  them  or  to  furnish  additional  material  lor  the  committee. 

Mr.  Daddabio.  Mr.  Everts^  we  will  have  more  questions  for  you  for 
the  record.  The  few  that  I  would  ask  now  would  not  necessarily 
improve  those,  so  I  will  leave  them  to  be  submitted  to  you  in  written 
form. 

I  just  have  an  observation.  Dr.  Weinberger :  Last  year  when  we  were 
having  our  pc^lution  hearings  we  were  asking  where  we  were  and  what 
was  goinff  on.  The  day  after  our  hearing  Secretary  UdaU  announced 
a  breakthrough  in  phosphate  removal  from  municipal  sewage.  We 
were  somewhat  surprised  that  that  breakthrough  was  develo]^  im- 
mediately after  our  hearings  had  ended.  We  would  hope  that  if  you 
do  have  a  breakthrough  tomorrow  that  you  will  tell  us  today. 

Dr.  Weinberger.  W&.  Chairman,  I  am  going  to  Chicago  this  evening 
and  I  will  be  appearing  there.  I  hope  it  will  not  be  characterized  as  a 
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breakthrough,  that  is,  my  presentation  there  tomorrow.  It  will  be  a  fac- 
tual reportmg  of  where  we  stand  in  terms  of  removal  of  one  impurity. 
Mr.  Daddasio.  It  is  little  things  like  that,  Mr.  Everts,  that  sometimes 
show  the  gaps  that  exist  in  our  Eaison  capabilities. 

QuESTioxs  Submitted  to  Curtiss  M.  Everts  by  the  SuBco3iMnTEB 
ON  Science,  Research,  and  Development 

Question  1,  Does  the  PubUc  Health  Service  or  the  Federal  Water  PoUmtiot^ 
Control  Administration  feel  that  adequate  information  on  human  health  criteria 
is  available  to  allow  total  reuse  of  municipal  uxiste  water?  If  not,  ¥>hal  is  nUst- 
ing,  who  is  responsible  for  getting  the  facts,  and  when  will  we  know  whether  this 
alternative  water  suppl^  is  available  f 

Answer.  It  is  believed  that  we  have  only  enough  information  at  the  present 
time  to  proceed  with  pilot  plant  tests  oT  processes  for  the  use  of  reclaimed  waste 
waters  for  all  purposes.  Processes  now  exist  for  renovating  waste  waters  for 
use  as  water  supplies,  but  the  questions  that  have  not  been  answered  involTe 
economics,  the  reliability  of  these  processes,  and  the  development  of  suitable 
standards  by  which  their  performance  may  be  evaluated. 

Although  standards  applicable  to  public  drinking  water  supplies  have  been 
in  use  for  more  than  50  years,  little,  if  any,  work  has  been  done  to  establidi 
a  basis  for  the  development  of  criteria  that  could  be  applied  to  the  use  of 
reclaimed  municipal  waste  water  for  aU  purposea  Drinking  water  standards 
always  have  included  provisions  for  sanitary  surveys  of  the  water  source  to 
ensure  that  the  water  treatment  plant  used  a  raw  water  that  was  relatively 
unpolluted.  Morbidity  and  mortality  data  have  suiq;M>rted  these  finished  water 
standards,  for  acute  health  effects  in  humans  have  not  been  attributed  to  waters 
that  have  met  the  standards.  All  possible  toxic  elements  and  compounds  that 
could  occur  in  water  are  not  included  in  the  standards  for  the  reason  that  they 
have  not  been  present  In  amounts  c(Hisldered  significant,  or  tiiey  may  have 
appeared  only  in  trace  concentraticms  on  an  erratic  or  periodic  basia  If  the  raw 
water  souurce  is  sewage,  where  contaminants  are  present  in  more  concentrated 
form,  a  much  more  extensive  set  of  standards  will  be  necessary. 

During  the  past  decade,  much  has  been  learned  about  treatment  of  waste  water 
for  removal  of  some  organic  substances  and  bacteria.  Not  enough  eff<»t,  how- 
ever, has  been  devoted  to  the  development  of  methods  to  remove  other  hannfnl 
contaminants,  such  as  trace  elements,  pesticides,  and  some  unidentified  viruses. 

Since  little,  if  any,  control  can  be  exercised  over  the  disposal  of  chemicals  and 
other  harmful  substances  into  waste  water  collection  ssrstems,  the  problem  of 
establishing  fall-safe  operating  and  control  criteria  for  reuse  of  waste  water 
becomes  quite  a  complex  problem,  particularly  when  the  reclaimed  water  is  to- 
be  used  for  drinking  and  culinary  purposes. 

Whether  reclaimed  waste  water  can  be  used  for  all  purposes  also  will  depend 
upon  the  development  of  reliable  methods  and  techniques  for  waste  water  treat- 
ment and  for  identification  of  contaminants.  In  addition,  meaningful  indicators 
must  be  developel  and  used  to  assess  the  impact  of  renovated  waste  water  on 
human  health.  For  example,  such  elements  as  copper,  at  the  optimum  leyel,  are 
beneficial,  but,  at  concentrations  higher  than  optimum,  they  may  prove  harmfoL 

Bxcept  in  a  research  situation,  a  water  renovation  plant  could  not  be  expected 
to  analyze  for  everything  that  could  be  discharged  into  a  sewer.  Analytical  cost 
and  time  would  make  the  system  impracticable.  Some  screening  or  indicator  test 
procedures  must  be  developed. 

More  precisely,  the  new  information  and  techniques  required  are : 

1.  Improved  and  more  rapid  methods  for  the  identification  and  measure- 
ment of  pathogenic  bacteria,  viruses,  and  indicator  organisms. 

2.  Improved  techniques  for  the  identification  and  measurement  of  trace 
elements  and  of  natural  and  synthetic  organic  materials. 

3.  The  determination  of  human  health  effects  related  to  consumption 
of  waters  containing  substances  found  in  reclaimed  waste  viraters. 

4.  The  development  of  waste  water  treatment  systems  that  can  be  depended 
upon  to  continuously  operate  and  produce  a  water  of  safe  quality  for  domestic 
use  at  all  times. 

5.  Determination  of  the  efPectiveness  of  present  advanced  water  treatmrat 
facilities  in  removing  pathogenic  parasites  and  other  contaminants  from 
waste  water. 
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6.  The  development  ot  monMxHrlng  equipment  capable  ot  operating  fail-safe 
deyices  if  pnriflcatkm  eonipment  fails  to  opiate  or  treatment  facilities  fail 
to  produce  a  water  of  satisfactory  quality. 

The  Pnblic  Health  Service,  on  the  basis  of  its  long  experience  in  matters 
related  to  human  health  and  water  supply,  is  the  agency  best  equipped  to  under- 
take the  investigations  in  the  first  three  studies  outlined.  State  health  agencies 
that  are  charged  with  local  water  supply  responsibility  have  traditionally  looked 
to  the  Public  Health  Service  to  provide  the  leadership  and  guidance  in  matters 
related  to  the  protection  and  purification  <^  pxMLc  water  supplies.  The  Water 
Stqiply  and  Sea  Besouroes  Program  of  the  National  Center  for  Urban  and 
Industrial  Health  and  the  Division  of  Environmental  Health  Sciences  of  the 
National  Institutes  of  Health  would  require  from  3  to  4  years,  after  adequate 
funds  are  made  available,  to  complete  the  work  necessary  to  establish  initial 
criteria. 

The  Federal  Water  Pollution  Control  Administration,  on  the  basis  of  its  work 
and  experience  in  advanced  waste  water  treatment  systems  and  in  the  develop- 
ment of  monitoring  equipment,  is  best  qualified  to  undertake  the  investigations 
In  the  next  two  areas  outlined.  The  Administration  is  best  qualified  to  indicate 
the  time  required  to  develop  the  equipment  and  devices  outlined. 

The  develoiunent  of  suitable  monitoring  equipment  seems  to  be  an  area  where 
there  will  be  some  overlapping  of  research  interest  Research  undoubtedly  will 
be  undertaken  by  the  Federal  Water  Pollution  Control  Administration  to  develop 
devices  to  ensure  the  continuous  operation  of  waste  treatment  plants  so  that 
poor  operation  or  bypassing  will  not  endanger  aquatic  life  in  receiving  waters. 
We  also  must  upgrade  Uie  operation  of  water  treatment  plants  to  ensure  that 
disease  outbreaks  do  not  continue  to  occur.  Equipment  design  for  both  of  these 
purposes  would  be  usable  for  waste  water  renovation  plants.  The  research  might 
differ  as  to  the  degree  of  precision  required  or  as  to  the  parameters  measured. 
It  is  anticipated  that  the  liaison  developed  under  the  interdepartmental  agree- 
ment would  ensure  that  research  is  not  duplicated,  but  that  each  study  comple- 
ments other  research. 

The  use  of  reclaimed  waste  water  for  drinking  purposes  should  be  planned 
only  if  no  other  suitable  fresh  water  source  is  available.  It  should  be  pointed 
out  that  waste  water  for  purposes  other  than  drinking  and  culinary  use  could 
be  reclaimed  more  quickly,  particularly  where  separate  systems  for  irrigation, 
fire  protection,  cooling  water,  and  street  fiushing  are  appropriate. 

Siaoe  drinking  water  is  only  a  small  portion  of  our  total  water  need,  possibly 
it  can  be  provided  more  economically  if  it  is  separated  from  the  total  supply 
and  delivered  to  the  consumer  in  a  ^>ecial  distribution  systeuL  When  more  is 
known  atxmt  cost  of  water  renovation  and  the  cost  of  monitoring  the  operation, 
an  economic  anaiysia  of  alternative  methods  of  supply  may  indicate  the  best 
solutioiL  There  also  will  be  an  interest,  however,  in  treating  the  water  only  to 
the  degree  necessary.  Standards  can  not  be  overly  conservative  and  must  be 
justlfled.  But,  on  the  other  hand,  surveillance  for  health  protection  must  be 
indnded,  as  there  always  will  be  the  urge  to  economize  too  much. 

Question  2.  The  health  effects  of  nUrates  in  air,  food  and  water  have  been 
eimsidered  recently.  What  do  toe  know  about  the  sources,  persistence,  mobility 
and  effects  of  nitrate  nitrogen?  What  would  abatement  entail f  What  priority 
shou^  this  contaminant  receive  t  Since  nitrate  nitrogen  moves  in  both  air  and 
water,  which  Federal  agency  is  responsible  for  obtaining  the  facts  f 

Answer.  We  do  not  feel  that  nitrate  problem  is  interrelated  with  all  aspects  of 
environmental  pollution.  The  problem  is  to  determine  the  contribution,  if  any, 
from  each  source.  We  have  checked  with  epidemiologists  of  the  Nati<mal  Center 
for  Air  Pollution,  and  their  similar-sounding  problem  is  one  of  oxides  of  nitrogen 
IHodneed  during  combustion.  These  gases,  nitrogen  dioxide  and  nitrogen  tetrox- 
ide,  in  high  concentrations  are  toxic  to  humans ;  the  effects  of  trace  concentra- 
tions are  under  investigation.  High  concentrations  of  these  gases  in  air  overlying 
water  would  result  in  some  nitrates  and  nitrites  being  ab80i:1[)ed  by  the  water. 
Trace  concentrations,  however,  that  are  involved  with  air  pollution  would  result 
in  an  insignifloant  uptake  by  water. 

A  1966  Monograph  by  the  National  Academy  of  Sciences — ^National  Research 
Council,  Towioants  Occurring  Naturally  in  Foods,  reviews  the  nitrates  and  ni- 
trites probl^n.  Addition  of  these  chemicals  to  a  limited  number  of  meat  and 
fish  products  is  permitted.  Their  use  must  continue  to  be  controlled,  however, 
inasmuch  as  poisonings  from  misuse  have  ot'curred. 
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Problems  with  cattle  feeds  coDtaintngr  nitiatee  hSLve  also  been  reported.  Adult 
hamans  are  not  affected  by  nitrates  occurring  in  yegetables^  bi^  repcnrtedly  they 
have  caused  illness  in  infants. 

Methemoglobinemia  has  occurred  in  infants  given  water  or  f onmila  made  fh>m 
water  with  a  nitrate  concentration  greater  than  45  ptnh  as  nitmte.  The  Ditnktng 
Water  Standards  use  this  concentration  as  a  recommended  limit  l^ese  caoos  of 
methemoglfoMnemia  have  apparentij  been  adequately  expiBained  by  the  nitrate 
concentration  of  the  water,  and  the  further  complicatloii  of  food  intaloe  has  not 
been  Involved.  The  unresolved  problem  Is  why  metiiemogiobln^nia  does  not 
always  occur  from  use  of  water  high  in  nitrate.  As  only  a  select  segment  of  the 
population  is  involved  (infants  less  than  6  months) ,  and  then  not  always,  there 
is  agitation  to  raise  the  allowable  concentration.  Bottled  or  other  water  could 
be  supplied  for  the  bottle-fed  inftints.  Cow's  or  mother's  milk  is  reputed  not  to 
contain  nitrates.  In  the  foreign  literature,  studies  of  subclinical  effects  in  older 
children  have  been  raported,  and  we  plan  to  conduct  similar  Investigations. 

Nitrate  from  natural  causes  is  a  problem  in  some  gro^mdwater,  and  Uie  problem 
is  increased  where  polluted  water  is  used  to  recharge  groundwater.  Nitrate  is  a 
difficult  contaminant  to  remove  from  waste  water.  It  is  possible  that  the  nitrate 
concentration  will  be  the  controlling  factor  in  some  applications  of  waste  water 
reuse.  Any  recommended  limits  in  the  Drinking  Water  Standards  must,  there- 
fore, be  justified  on  the  basis  of  sound  research  because  of  the  far  readdng 
economic  consequences  of  meeting  this  standard.  In  some  cases,  the  most  eco- 
nomical solution  may  be  to  supply  special  water  to  families  with  infants,  unless 
research  shows  that  a  large  portion  of  the  population  is  effected. 

Although  the  presence  of  nitrate  in  drinking  water  presents  a  problem,  so  many 
other  contaminants,  such  as  lead  and  arsenic,  have  a  mudti  more  pronounced 
effect  on  human  health  that  we  lack  sufficient  knowledge  of  relative  toxicities 
to  establish  a  priority  at  this  time. 

Question  3,  Dr.  Bernard  B.  Berger,  Director  of  ilte  Water  Resources  Resemrek 
Center  at  the  University  of  Massachusetts,  has  recently  staged  **WhHe  tee  must 
admit  that  health  statistics  do  not  support  a  claim  that  the  poUuted  urban  en- 
vironment constitutes  a  clear  and  present  pubHe  hazard,  it  must  1>0  emphasised 
that  we  have  not  looked  hard  and  long  enough  to  be  absolutely  certain  of  this 
claim."  Do  you  agree  with  both  parts  of  this  statement? 

He  goes  on  to  say :  **The  epidemiologist  is  not  attracted  by  a  challenge  of  this 
kind.  He  prefers  to  work  toith  overt  disease  outbreaks."  What  is  the  portemi  of 
thifi  statement  for  bringing  greater  confidence  to  decisions  in  pollution  eontml 
that  rvill  be  costly  and  disruptive  to  industry  and  to  our  mode  of  living  f 

Answer.  We  agraed  with  both  parts  of  Dr.  Berger^s  statement.  Health  statistics 
are  developed  on  the  basis  of  the  number  of  cases  of  deaths  from  refx>rtable  com- 
municable disease  in  a  community,  as  well  as  the  number  of  deatte  resulting 
from  chronic  diseases,  accidents,  and  natural  causes. 

Geojrraphic  differences  in  mortality  have  long  been  noted.  Infant  mortality  has 
been  noted.  Infant  mortality  baa  been  a  sensitive  measure  of  sanitation,  and  rural 
death  rates  for  a  long  time  were  higher  than  urban  rates.  A  shift  has  occurred, 
however,  that  may  be  attributed  to  a  deterioration  of  the  quality  of  the  urban 
environment  as  well  as  to  improvements  In  rural  living.  The  rural-urban  dHfer- 
ences  are  also  noted  for  other  disease  death  rates.  The  higher  mortality  in  the 
central  cities,  as  compared  with  the  noncentral  city  counties,  has  been  attributed 
to  air  pollution.  Many  causes  of  death  are  correlated  with  the  population  shte 
of  the  metropolitan  environment 

S^ome  environmental  contaminants  may  have  such  subtle  long-tenn  effects  en 
human  health  that  they  would  not  be  noticed  as  readily  as  the  ei^osive  epid^nic 
of  a  communicable  disease  or  the  acute  toxic  effects  of  a  poison. 

Seldom  Is  mild  gastroenteritis  or  "stomach  flu"  from  a  water  or  food  supply 
severe  enough  to  require  medical  care ;  generally  it  goes  unreported.  The  identifi- 
cation of  many  organic  materials  in  drinking  water  has  not  been  accompUi^ed. 
and  the  correlation  with  any  health  effects  of  tho.«ie  that  have  been  id^itifled 
has  been  undertaken  in  only  a  modest  and  curaory  fashion. 

Morbidity  may  prove  to  be  more  sensitive  to  environmental  diff<ere&ces,  but 
the  illness  data  necessary  to  make  very  detailed  geographic  comparisons  are 
not  available.  Current  sampling  procedures  only  allow  comparison  of  larger  areas, 
such  as  regions  of  the  country  or,  at  best,  the  largest  metropolitan  areas.  On  a 
few  occasions,  special  epidemiological  studies  have  be^i  conducted  to  evaluate 
the  effect  of  the  environment  on  morbidity.  But  these  studies  are  costly. 
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Besides  tbe  problem  of  obtaining  data  on  health  parameters,  data  on  environ- 
mental conditians  are  needed  to  relate  to  these  health  data.  To  what  level  of 
contamlnatJOTi  is  the  public  exposed?  We  do  not  have  water  quality  data  on  the 
drinking  water  actually  consumed  by  the  public.  The  data  we  have  are  on  the 
qvaUty  oi  water  leaving  the  unpolluted  source  or  the  treatment  plant  This  is 
dianged  by  contact  with  the  distribution  system  and  with  household  idumblng. 

Many  epidemiologists  trained  in  communicable  disease  control  are  not  at- 
tracted by  the  challenge  of  studying  the  effects  on  human  health  resulting  from 
more  subtle  materials.  Such  tedious  and  timeKK>nsuming  work  requires  that  a 
■amber  of  different  scientific  disciplines  be  brought  together  in  a  planned  stack 
on  finch  "environmental  contaminant-disease*'  related  problems. 

Diseaae  outbreak  investigation  is,  of  course,  a  classical  role  for  the  epidemiol- 
ogist In  this  situation,  many  cases  are  compared  for  common  exposure,  and  the 
cause  is  determined.  Another  investigative  technique,  the  retrospective  study, 
compares  the  past  experience  of  a  group  of  ill  persons  with  a  control  group  of 
well  persons  to  investigate  chronic  disease  causes.  Probably  the  chronic  diseases 
do  not  have  a  single  sufiScient  cause,  but  many  c<mditions  influence  their  cause. 
The  retrospective  study,  which  finds  the  most  dominant  cause  first  would  not  tte 
able  to  determine  the  more  subtle  efTects  of,  say,  water  quality  until  the  more 
dominant  causes  were  controlled.  This  might  be  illustrated  with  the  example  of 
cancer  of  tJie  lung ;  it  is  difllcult  to  show  the  eflfect  of  air  pollution  when  the  most 
dominant  cause  is  cigarette  smoking. 

Prospective  studies  are  used  by  epidemiologists,  but  they  are  costly.  Here,  one 
with  population,  and  another  without  the  environmental  contaminant  are  fol- 
lowed to  see  how  many  cases  of  disease  develop.  The  study  populations  must 
be  large  and  can  differ  in  only  a  few  environmental  conditions. 

Although  the  Public  Health  Service  Drinking  Water  Standards  represent  the 
best  current  knowledge  on  the  protection  of  water  and  shellfish  consumers  from 
communicable  disease  and  illness,  the  health  aspects  associated  with  the  pollu- 
ticm  of  water  are  numerous  and  complex  and  certainly  have  not  been  adequately 
ttodied.  As  we  have  pointed  out  before,  technological  progress  constantly  creates 
new  contaminants  that  must  be  evaluated  in  relation  to  their  effect  in  human 
health. 

Frankly,  we  do  not  know  enough  about  the  acute  and  chronic  effects  on  human 
health  of  some  contaminants  found  in  water,  and  until  we  do,  the  development 
of  meaningful  standards  will  be  delayed.  The  best  that  can  be  done  at  present 
la  to  use  current  knowledge  until  adequate  funding  becomes  available  for  the 
required  research,  studies,  and  investigations  that  will  provide  answers  to  these 
inroblenis. 

In  those  instances  where  there  appears  to  be  a  relationship  between  environ- 
mental contamiBants  such  as  organics  or  trace  elements  in  water  supplies  and 
chronic  disease,  the  Public  HealUi  Service  has  now  organized  its  resources  both 
it  tbe  National  Center  for  Urban  and  Industrial  Health  in  Cincinnati  and  at 
the  Division  of  Environmental  Health  Sciences  of  the  National  Institutes  of 
Health  in  North  Carolina  to  undertake  careful  and  precise  studies,  investiga- 
tions, and  assessments  of  these  relationships  in  an  effort  to  unearth  some 
of  the  fiiels  on  which  future  water  quality  criteria  can  be  developed. 

We  do  Bot  b^eve  that  calculated  risks  can  be  assumed  where  human  health 
is  involTed;  where  harmful  contaminants  are  present  in  drinking  water  sup- 
plies, Ihey  must  be  removed. 

Pbepabed  Statbmsnt  op  Cubtiss  M.  Everts,  Chief,  Watfji  S^upplt  and  Sea 
BisouBcss  Pboobam,  National  Center  fob  Trban  and  Industrial  Health, 
PUBUC  Health  Service,  U.S.  Department  of  Health,  Education,  and 
Wdlfabe,  Cincinnati,  Ohio 

The  interest  of  the  Public  Health  Service  in  problems  of  water  supply  and  its 
relations  to  health  began  In  1912  with  the  enactment  of  Public  Law  410.  These 
statutes  authorized  the  Surgeon  General  to  conduct  research  investigations  and 
studies  related  to  the  cause,  and  prevention  of  diseases  and  impairments  of 
man;  to  make  and  enforce  certain  public  health  regulations  including  those 
relating  to  the  prevention  of  the  interstate  spread  of  communicable  diseases; 
&nd  accept  assistance  from  and  to  assist  States  in  obtaining  compliance  with 
i^gnlations,  as  well  as  to  control  and  prevent  disease. 
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The  Interstate  Quarantine  Regulations  and  the  Public  Health  Serrice  Drink- 
ing Water  Standards  wore  promulgated  pursuant  to  such  authorization.  Uiider 
the  Interstate  and  Foreign  Quarantine  Regulations,  the  Public  Health  Service 
is  responsible  for  inspecting  and  certifying  water  supplies  used  by  Interstate 
and  foreign  public  conveyances  in  the  United  States.  Responsibility  fbr  certifi- 
cation of  interstate  water  supplies  involves  sanitary  engineering  inspections  and 
evaluations  of  approximately  780  public  water  supply  systems  serving  some  92,- 
000,000  local  populace  and  over  2,000,000  interstate  travelers  dally.  To  assure 
compliance  with  the  Public  Health  Service  Drinking  Water  Standards  surveys 
are  made  by  our  personnel  in  company  with  personnel  of  State  health  depart- 
ments and  local  water  purveyors  of  the  source,  treatment  processes,  storage, 
distribution  system,  and  supporting  laboratory  services. 

While  the  Drinking  Water  Standards  were  created  to  apply  to  water  supplies 
used  by  Interstate  carriers  they  have  also  been  generally  used  by  State  water 
supply  sanitation  agencies  and  by  the  American  Water  Works  Association  as 
the  standards  for  other  water  supply  systems. 

With  the  enactment  of  the  Water  Quality  Act  of  1965  the  Federal  Water  Pollu- 
tion Ck)ntrol  Act  was  amended  to  create  within  the  Department  of  Health,  Edu- 
cation, and  Welfare  the  Federal  Water  Pollution  CJontrol  Administration. 
Reorganization  Plan  No.  2  of  1966  transferred  the  Federal  Water  Pollution.  Con- 
trol Administration  from  the  Department  of  Health,  Education,  and  Welfare  to 
the  Department  of  the  Interior.  Under  the  terms  of  the  transfer,  the  Department 
of  Health,  Education,  and  Welfare  retained  the  responsibility  for  advising  the 
Department  of  the  Interior  on  the  public  health  aspects  of  water  pollution. 

An  interdepartment  agreement  of  September  1966  between  the  Department 
of  the  Interior  and  HETVV,  following  the  transfer,  defined  HEW  responsiMlitles 
in  the  following  broad  areas :  1 )  public  health  aspects  of  water  pollution  related 
to  man's  drinking  water;  2)  man's  contact  with  water  in  recreation  and  work; 
3)  contamination  of  food  sources,  particularly  shellfish;  and  4)  to  the  breeding 
of  specific  vectors  of  disease. 

In  fulfillment  of  the  Department  of  Health,  Education,  and  Welfare  respon- 
sibility  for  implementing  this  agreement  between  the  two  agencies,  the  Public 
Health  Service  where  requested  to  do  so  has  reviewed  and  commented  on  those 
State  water  quality  standards  as  related  to  pollution  control,  submitted  to  the 
Department  of  the  Interior  before  June  30,  1967.  Such  water  quality  standards 
proposals  from  36  States  have  been  reviewed  by  PHS  field  offices  and  commevts 
have  been  made  on  the  adequacy  of  these  standards  to  protect  drinking  water 
supplies  as  well  as  waters  to  be  used  for  water  contact  sports  or  shellfish  pro- 
duction. Twelve  States  are  now  under  review  and  two  have  not  yet  been  re- 
ceived. 

The  Public  Health  Service  has  under  preparation  Health  Gnideliiies  fbr 
Water  Quality  as  related  to  pollution  control,  in  the  fallowing  areas:  Watw 
to  be  used  for  Domestic  Purposes  and  Food  Processing ;  Recreation  Use ;  Bstua- 
rial  Waters  and  Vector  Control.  These  guidelines  are  under  intensive  review 
by  the  Public  Health  Service  and  will  be  furnished  to  the  Department  of  the 
Interior  as  soon  as  they  are  finally  approved. 

While  the  Public  Health  Service  Drinking  Water  Standards  and  the  proposed 
new  Health  Guidelines  represent  the  best  current  knowledge  in  protecting  the 
water  and  shellfish  consumers  from  communicable  disease  or  illness,  we  know 
that  health  aspects  associated  with  pollution  of  water  in  relation  to  the  various 
users  are  numerous,  complex,  and  certainly  to  date  have  not  been  adequately 
studied.  Technological  progress  continually  creates  new  contaminants  that  must 
be  evaluated.  Restrictive  limits  for  many  of  the  new  materials  or  for  the  existing 
low-level  chemical  contaminants  found  in  drinking  water  supplies  are.  however, 
difficult  to  establish  because  of  the  gap  In  knowledge  regarding:  acute  and  chronic 
physiological  effects  on  humans.  In  some  cases  the  analytical  procedures  and 
treatment  technology  need  improvement 

Of  equal  concern  is  the  need  to  determine  whether  or  not  the  barriers  guarding 
against  biological  contamination  of  drinking  water  supplies  are  being  frtralned 
to  the  breaking  point.  To  what  degree  time-tested  supply  safeguards  and  safety 
factors  have  been  reduced  to  dangerous  levels  poses  a  vital  question.  Little  Is 
actually  known  of  quantitative  procedures  for  isolating  pathogens  from  water, 
and  of  the  Infectious  dose  of  many  pathogens  that  reach  our  water  intakes.  Cur- 
rent extensive  experimentation  with,  and  the  eventual  need  for,  waste  water 
re-use  with  resultant  increase  of  biological  hazards  as  well  as  build-up  of  cheml- 
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<eal  contaminants,  impose  on  the  Pnbllc  Health  Service  an  inesci^mble  respon- 
nhUity  for  determining  the  health  hasard  potentiaL  Hie  Servioe  is  equally  re- 
sponsible for  assuring  that  meaningful  indicator  indices  are  developed  and  used 
in  assessing  the  impact  of  water  renovation  on  human  health.  The  urgent  need 
for  such  research  has  been  supported  both  by  the  Oommittee  on  Water  Resources 
Besearch  of  the  Federal  CJoundl  for  Science  and  Te<dinology  and  the  Federal 
Water  PoUution  Control  Administration. 

Our  future  program  will  involve  additional  research  and  development  resources 
pertaining  to  water  quality  on  health,  including  refinement  of  meaningful  pota- 
ble water  standards.  Investigations  will  include:  1)  development  of  improved 
methods  for  the  identification  and  measurement  of  organic  materials  and  trace 
elements  occurring  in  drinking  water  sujH^ies ;  2)  epidemiological  and  toxicologl- 
cal  studies  to  determine  the  significance  of  organic  material  and  trace  elements 
in  relation  to  human  health ;  3)  development  of  suitable  methods  for  the  removal 
of  harmful  trace  contaminants,  determination  of  human  health  effects  of  water 
that  has  been  renovated  from  polluted  sources;  and  4)  initiation  of  development 
of  rapid  determinable  tests  to  assure  public  drinking  water  supplies  of  good 
quality. 

As  part  of  the  public  health  aspects  of  pollution  in  estuaries,  the  shellfish 
sanitation  research  program  of  the  Public  Health  Service  will  continue  providing 
scientific  data  required  for  maintenance  of  effective  controls  to  prevent  trans- 
mission of  disease  agents  through  marine  foods,  notably  shellfish.  Ehnphasis  will 
parallel  problems  associated  with  natural  and  man-made  contaminants,  both 
chemical  and  microbiological,  of  estuaries.  Attention  will  be  given  to  controlled 
laboratory  studies  on  the  uptake,  retention,  and  elimination  of  potentially  toxic 
agents  in  order  to  establish  or  validate  safe  limits  for  efituarial  water  and  shell- 
fish. Laboratory,  pilot  plant,  and  field  studies  will  be  directed  toward  survival  of 
human  disease-causing  viruses  in  estuaries  and  their  uptake,  retention  and  depu- 
ration by  shellfish;  development  of  accurate  laboratory  methods  for  assay  of 
Industrial  wastes,  naturally  occurring  marine  toxins,  pesticides,  viruses,  bacteria, 
tand  other  similar  disease-causing  microorganisms  in  shellfish ;  ecology,  biogenesis 
and  detoxification  of  marine  toxins ;  and  refinement  of  methods  for  the  depura- 
tion and/or  detoxification  of  shellfish. 

In  recognition  of  the  expanding  demands  for  water  throughout  the  Nation,  Con- 
gress established  through  the  1965  Water  Resources  Planning  Act  a  national  pol- 
icy for  conservation,  utilization  and  development  of  water  and  related  land 
resources.  As  one  of  the  five  principal  members  of  the  Water  Resources  Council 
established  under  the  Act,  the  Secretary  of  Health,  Education,  and  Welfare  is 
also  represented  by  Public  Health  Service  staff  members  (m  the  various  river 
basin  commissions,  interagency  planning  groups  and  field  committees. 

HEW  responsibilities  in  Water  Resources  Planning  include : 

A.  Assessment  of  the  potential  of  disease  outbreaks  and  the  means  for 
their  prevention  and  control. 

B.  Assessment  of  the  availability,  protection  and  safety  of  community 
water  supplies. 

C.  Assessment  of  the  health  significance  of  specific  contaminants  with 
regard  to: 

1.  Becreaticmal  water  use 

2.  Community  water  supplies 

3.  Shellfish  or  marine  food  production 

D.  Assesssment  of  other  conditicms  of  health  significance  affected  by  water 
resource  development : 

1.  Vector-borne  disease  hazards 

2.  Air  pollution 

3.  Solid  wastes  disposal  operations 

4.  Planning  and  environmental  control  for  recreational  developments 

5.  Radiological  health 

The  Public  Health  Service  has  provided  initial  implementation  of  its  respon- 
sibilities in  the  area  of  water  resources  planning.  Some  review  and  consultation 
have  been  offered  to  Federal  and  State  agencies  on  the  health  aspects  of  water 
resources  projects,  public  health  consultation  has  been  provided  to  five  national 
technical  conunittees  on  Water  Quality  Criteria,  and  comments  have  been 
developed  on  public  health  aspects  for  two  water  resources  planning  projects.  We 
hope  to  strengthen  technical  staff  in  our  regional  offices  for  project  reviews  and 
other  program  functions  to  insure  adequate  consideration  of  public  health  aspects 
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of  water  resources  planning.  Tbe  developineiit  of  poliUc  health  guidelines  for  the 
use  of  water  pollution  contrcd  and  water  resources  develc^pment  agencies  1b 
urgently  needed  as  well  as  the  deyelopment  of  public  health  comments  in  the 
form  of  comprehensiye  health  aspects  appaidicee  for  inclusion  in  the  reports 
of  the  national  planning  studies;  and  the  derelopment  of  technical  assistance 
capabilities  utilizing  researdi  and  surveillance  data  on  water  pollution  and 
disease. 

Mr.  Daddario.  This  committee  will  adjourn  until  tomorrow  morning 
at  this  same  place  at  10  o'clock* 

(Wherenpon^t  12:42  pjn^  the  subcommittee  recessed,  to  recon- 
yene  at  10  aon.,  llitirsday,  Febroaiy  1, 1968.) 


Digitized  by  VjOOQIC 


ENVIRONMENTAL  QUALITY 


THUBSDAY,  FBBBUABY  1,  1968 

House  of  Refbbsbntativbb, 
committee  ox  sctence  and  astronautics, 

Subcommittee  on  Science,  Research,  and  r>EVEi/)PMENTj 

Washington^  D.C* 

The  subcommittee  met,  pursuant  to  recess,  at  10:20  a.m.,  in  room 
2325,  Raybum  House  Office  Building,  Washington,  D.C.,  Hon.  Emilio 
Q.  Daddario  (chairman  of  the  subcommittee)  presiding. 

Mr.  Daddario.  The  subcommittee  will  come  to  order. 

My  apologies  to  you  aU  for  holding  up  the  meeting,  but  my  plane, 
which  was  supposed  to  have  arrived  an  nour  ago,  just  got  here.  It  is 
important  for  us  to  get  back  to  our  home  district,  even  m  the  middle 
of  the  week. 

Dr.  Tape.  I  understand. 

Mr.  Daddario.  This  subconunittee  has  followed  the  development  of 
civilian  nuclear  electric  power  reactors  with  considerable  interest  The 
Joint  Committee  on  Atomic  Energy  and  the  Atomic  Energy  Com- 
mission are  to  be  highly  commendra  for  the  ambitious  but  Siorough 
planning  strategy  wmch  is  apparent  in  the  program^ 

Our  study  ox  environmental  quality  suggests  that  nuclear  electric 
power  coula  contribute  significantly  to  poflution  abatement.  Not  only 
woidd  powerplant  emissions  be  reduced  compared  to  fossil-fuel  com- 
bustion, but  cheap  power  may  lead  to  electrical  space  heating,  thus 
eliminating  small,  nard-to-control  combustion  equipment. 

But  atomic  energy  labors  under  a  number  of  doubts  and  constraints, 
some  real  and  some  based  on  emotion,  whereas  most  water  and  air 
pollutants  discussed  in  these  hearings  produce  health  effects  only  after 
substantial  exposure.  The  release  of  virtually  end  radioactive  materials 
into  the  environment  iis  to  be  avoided.  The  reliabilitv  of  nuclear  waste 
manamment  is  thus  a  prime  consideration,  and  the  forecast  of  the 
groww  of  nuclear  powto  means  that  we  need  ccmfidenoe  now  that 
future  wastes  can  be  controlled. 

If  the  research  and  development  of  long-term  reactor  waste  manage- 
ment techniques  can  be  shown  to  be  proceeding  at  a  proper  pNaoe,  then 
atomic  energy  can  take  a  major  role  in  restoring  and  maintaining  the 
quality  of  the  environment. 

Our  witnesses  today  include  Commissioner  Gerald  F.  Tape,  who  is 
aooompanied  by  Dr.  Joseph  A.  lieberman,  Assistant  Director  for 
Nuclear  Safety,  Division  of  Reactor  Development  and  Technol- 
ogy,AEa 

V^e  are  pleased  to  have  both  of  you  here.  Since  time  is  already  short, 
we  should  proceed  immediately. 

(The  biographies  of  Dr.  Tape  and  Dr.  Ldeberman  follow:) 

(217) 
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Dk.  Oebau)  Fbbdbbick  Tape 

Dr.  Gerald  F.  Tape  was  bom  in  Ann  Arbor,  Michigan,  on  May  29«  1915. 
After  receiving  his  A.B.  degree  at  Eastern  Michigan  Uniyersity  in  1985,  he 
entered  the  University  of  Michigan,  where  he  received  his  M.S.  degree  in  physics 
in  1936  and  his  Ph.  D.  in  1940. 

In  1939,  Dr.  Tape  was  appointed  instructor  in  physics  at  Ck>mell  University, 
where  he  was  associated  with  the  cyclotron  research  group,  and  used  dond 
chamber  techniques  for  the  study  of  neutron  interactions  with  hydrogen  and 
deuterium.  He  joiiini  the  staff  of  the  Radiation  Laboratory,  Massachusetts  Instil 
tute  of  Technology,  in  1942  to  work  on  World  War  II  projects  that  included 
the  development  of  airborne  radar  and  radar  relay  equipment  He  also  helped  to 
develop  equipment  for  training  radar  operators  under  simulated  condi11ofi& 
During  1944  and  1945,  he  directed  the  aribone  radar  work  of  the  MIT  Badlatkn 
Laboratory  in  Europe,  operating  primarily  with  the  U.S.  Eighth  Air  Force  from 
laboratory  headquarters  in  Malvern,  England.  In  194G,  he  became  a  member  of 
the  University  of  Illinois  staff,  serving  first  as  assistant  professor  and  later  as 
associate  professor  of  physics.  He  was  in  charge  of  the  administration  and  teach- 
ing of  engineering  physics  courses  and  also  continued  his  work  in  nuclear  physics 
and  cyclotron  development. 

Dr.  Tape  became  associated  with  Brookhaven  National  Laboratory,  Upton, 
Long  Island,  N.Y.,  on  July  1,  1960.  He  served  as  Deputy  Director  from  October 
1951  to  May  1962,  during  which  time  he  was  involved  in  all  scientific,  techBical 
and  administrative  aspects  of  the  laboratory's  program.  On  January  18,  1962* 
he  was  appointed  Vice  President  and  on  October  19, 1962,  President  of  Associated 
Universities,  Inc.,  the  corporation  which  operates  the  Brookhaven  Naticmal 
Laboratory  for  the  Atomic  £3nergy  Commission  and  the  National  Radio  Astrcmomy 
Observatory  for  the  National  Science  Foundation. 

Dr.  Tape  was  nominated  by  President  Kennedy  on  April  3,  1963,  to  fill  the 
unexpired  term  of  Dr.  Leland  J.  Haworth,  who  was  appointed  Director  of  the 
National  Science  Foundation.  He  took  office  on  Jiily  15, 1963,  and  his  term  expired 
on  June  30,  1966.  Dr.  Tape  was  reappointed  by  President  Johnson  for  a  term 
expiring  on  June  30, 1971. 

His  chief  scientific  interests  ara  nuclear  physics,  accelerator  development 
research  reactors,  radar  development  and  radio  astronomy.  He  is  a  Fellow  of  the 
American  Physical  Society  and  a  member  of  the  American  Nuclear  Society,  Amer- 
ican Astronomical  Society  and  the  American  Association  for  Advancement  of 
Science.  He  received  an  honorary  doctor  ot  science  d^^ree  from  Elastem  MiehigaD 
University  in  June  1964. 

Dr.  Tape  received  an  Army-Navy  Certificate  of  Appreciation  in  1947.  He  is 
a  member  of  Phi  Beta  Kappa,  Sigma  Xi,  Phi  Kappa  Phi  and  Kappa  Delta  Pi. 

Dr.  Tape  and  his  wife,  the  former  Josephine  Waffen,  live  at  7705  Wlnterbeny 
Place,  Bethesda,  Maryland.  They  have  three  sons,  Walter  Bii^ard,  James  William 
and  Thomas  Gerald. 

Da.  Joseph  A.  Ldsbeeman 

Dr.  Lieberman  attended  The  Johns  Hopkins  University  where  he  received  the 
Bachelor  of  Bnginering  degree  in  1988  and  tiie  Doctor  of  Bngineering  degree  in 
1941.  FoUowUig  military  service  with  the  Corps  of  Bngineers  in  the  Pacific  Area 
in  World  War  II,  he  was  engaged  in  hydrologic  research  with  the  U.S.  Forest 
Service.  In  January  1949,  he  Joined  the  Atomic  Energy  Commission  as  a  Sanitary 
Engineer  in  the  Division  of  Bngineering.  In  December  1956,  he  became  Chief  of 
the  Environmental  ft  Sanitary  Engineering  Branch,  Division  of  Reactor  Develop- 
ment. He  was  appointed  to  his  present  po^on  of  Assistant  Director  for  Nuclear 
Saf e^.  Division  of  Reactor  Development  and  Technology  in  August  1961.  He  was 
Secretary  of  the  Subcommittee  on  Waste  Disposal  and  Dispersal  of  the  National 
Academy  of  Sciences,  member  of  the  Interim  Committee  on  Nuclear  Wastes  of 
the  Federation  of  Sewage  nad  Industrial  Wastes  Association,  Chatrman  of  the 
Waste  Disposal  Snbeonmiittee  of  the  American  Standards  Association,  and  is 
a  member  of  the  Subcommittee  on  Radioactive  Waste  Disposal  by  Incineration 
of  the  National  Committee  on  Radiation  Protection,  the  AEC  member  of  the 
Federal  Council  for  Science  and  Technology  Co;nmittee  on  Water  Resources  Re- 
search, member  of  the  Environmental  Bngineering  Intcnrsociety  Board,  Ine,  Oom- 
mittee  on  Engineering  Education.  He  is  also  a  Diplomate  of  the  American  Acad- 
emy of  Sanitary  Engineers,  a  Registered  Professional  Engineer,  and  a  member 
of  the  Society  of  Sigma  Xi.  He  was  a  Technical  Delegate  to  the  1958  and  1964 
Conferences  on  Peaceful  Uses  of  Atomic  Energy  in  Geneva  and  has  participated 
in  technical  exchanges  with  the  U.S.S.R.,  Australia,  Japan  and  Latin  America. 
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SETAIEKENT  OF  BB.  OEBALB  F.  TAFE,  COMHISSIOirEK,  ATOHIC 
ENESOT  OOHiaSSION,  AHD  BE.  JOSEPH  A.  IIEBEBHAH,  ASSIST- 
AHT  DIBECTOB  FOB  NXTCLEAB  SAFETT,  BIVISION  OF  BEACIOB 
BEVELOPHEST  AHB  TECHHOLOOT,  ATOHIC  ENEBOT  COMMISSION 

Dr.  Tape.  Thank  you,  Mr.  Chairman. 

The  principal  testimony  this  morning  will  be  given  by  Dr.  Lieber- 
man.  He  has  a  statement  which  he  has  prepared  for  you.  However,  I 
would  like  to  say  just  a  few  things  before  Dr.  Lieberman  proceeds  with 
his  statement 

I  think  it  important  to  recall  that  when  we  are  taUdn/j  about  the 
presence  of  radioactive  materials  and  radiation  as  a  potential  environ- 
mental contaminant,  we  are  talking  about  something  that  we  cannot 
see,  don't  feel,  don't  smell.  Many  of  the  things  we  think  about  in  terms 
of  contaminants  can  be  detected  with  the  normal  senses.  You  realize 
there  is  something  not  quite  right. 

So,  in  the  field  of  atomic  energy,  which  deals  with  radiation  and 
radioactive  materials,  it  has  been  necessary  from  the  very  beginning  to 
be  alert  to  this  difference  between  other  materials  and  radioactive  ma- 
terials. Therefore,  we  have  had  to  develop  a  research  and  development 
program,  and  an  operational  program,  which  look  toward  instrumen- 
tation and  toward  developing  knowledge  of  the  situation.  Advanced 
analysis  is  used  to  be  able  to  predict  what  may  or  may  not  happen,  and 
then  operational  procedures  and  practices  which  would  take  all  of  these 
into  accoimt  are  established. 

So  I  think  it  quite  interesting  that  from  the  very  beginning  of  the 
functioning  of  our  agency  we  have  had  to  recognize  and  have  recog- 
nized the  potential  impact  of  this  particular  type  of  potential  con- 
taminant. 

Recognition  of  the  nature  of  these  potential  problems  has  very  log- 
ically lisolted  in  the  development  and  application  of  a  policy  toward 
preventing  possible  adverse  environmental  effects,  rather  than  trying 
to  cure  something  that  may  have  already  taken  place.  So,  the  empliasis 
has  been  <m  prevention. 

Another  factor  which  I  think  is  important  to  recognize  is  that  we 
started  from  the  beginning  when  there  were  no  nuclear  reactor  plants. 
In  other  words,  we  developed  them  and  developed  the  safety  and  the 
operational  procedures  oonneoted  with  them  from  the  beginning.  So, 
again,  where  other  areas  may  have  the  problem  of  trying  to  cure  a  sit- 
uflition  whidK  is  already  in  being  but  is  getting  worse  because  of  the 
magnitude  of  the  problem,^  we  started  at  a  time  when  there  was  essen- 
tially no  such  contamination,  and  we  have  prevented  such  contami- 
nation from  developing. 

This  has  led  us  to  a  researdh,  development,  and  operational  program 
which  has  been  directed  toward  obtaining  ba^c  information  on  the 
natui^  and  behavior  of  the  radioactive  materials  with  respect  to  the 
environment.  From  the  very  beginning,  our  biomedical  research  pro- 
gram has  had  a  very  strong  component  looking  at  the  interaction  of 
radiation  and  the  environment.  We  have  had  to  develop  the  technology 
to  provide  for  the  proper  management  and  handling  of  these  radio- 
active materials.  This  has  been  (tone  through  AEC's  own  operational 
program  which  was  involved  first  in  the  mintary  program  and  later  in 
settmg:  the  pattern  for  the  civilian  work.  We  have  had  to  carry  out 
operations  in  a  manner  that  gives  priority  to  safety,  not  only  radiation 
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safety  but  industrial  safety  as  well,  and  I  am  pleased  to  say  this  works 
hsick  and  forth,  because  one  becomes  more  safety  conscious. 

We  have  had  to  develop  standards  and  criteria — for  example,  radia- 
tion protection  guides  by  which  these  operations  could  be  measured 

We  have  done  this  throughout  the  years  looking  to  our  national  lab- 
oratories, looldng  to  our  contractors,  and  we  have  actually  developed 
throu^  this  prc^edure  a  very  major  ccnnpetence  in  essentially  all  Hie 
scientific  disciplines  that  relate  to  environmental  Questions.  It  has  cut 
across  the  lines  of  chanistry,  physics,  biology,  geofmysics,  engineering, 
medicine,  and  so  on. 

Although  this  has  been  a  record  of  the  past,  I  think  none  of  us  can 
relax  in  any  way  or  can  rest  on  our  laurels.  We  reoomize  these  are  con- 
tinuing problems.  As  you  will  hear  later,  the  role  of  nuclear  ener^  in 
the  civihan  electric  power  economy  is  crowing  strongly  and,  thereiore, 
one  needs  to  be  lookmg  at  the  potentid  problems  for  tne  future. 

Thus,  it  is  necessary  for  us  to  keep  on  top  of  the  problem,  to  antici- 
pate new  developments^  to  look  for  any  areas  in  which  we  msLj  have 
overlooked  something  m  the  past.^  I  think  you  will  find  from  Dr. 
Lieberman's  discussion  with  you  this  morning  that  we  have  had  a  tre- 
mendous amount  of  experience  and  are  contmuing  a  very  strong  re- 
search and  development  and  operations  program  to  meet  these  needs. 

With  that,  Mr.  Chairman,  I  think  it  might  be  well  if  we  go  directly 
to  Dr.  lieberman.  We  will  both  be  here  for  whatever  questioning  you 
would  like. 

Mr.  Daddabio.  Fine. 

Will  you  proceed. 

Dr.  LiEBERMAN.  Mr.  Chairman,  I  am  pleased  to  aj^pear  with  Dr. 
Tape  before  your  committee. 

I  might  indicate  some  of  our  associates  who  are  here.  Walter  Belter, 
Chief  of  the  Environmental  and  Sanitary  Engineering  Branch,  Divi- 
sion of  Eeactor  Development  and  Technology;  Dr.  David  Ballantindi 
who  is  in  our  Isotopes  Development  Divisicm ;  wid  Dr.  Nathaniel  Barr. 
technical  adviser  to  our  Assistant  General  Manager  for  Research  ana 
Development.  We  might  call  on  them  to  ampilfy  or  clarify  certain 
points  that  might  come  up  during  the  discussion. 

Mr.  Daddario.  You  may  do  so  at  any  time  you  wish. 

Dr.  LiEBERKAN.  Thank  you^  sir. 

With  the  committee's  permission,  rather  than  reading  the  statemeat 
which  has  been  preparea,  which  I  hope  ean  be  put  into  the  record,  I 
would  propose  to  try  to  summarize  this  statement  rather  quickly ;  and 
then,  following  that,  I  believe  it  might  be  useful  to  the  committee  to 
elaborate  on  some  of  the  things  that  Dr.  Tape  has  already  indicated 
in  the  way  of  observations  that  occur  to  me  as  a  result  of  some  19years' 
association  with  the  environmental  aspects  of  this  industry.  If  I  have 
your  permission  to  do  that,  Mr.  Chairman,  I  will  proceed. 

Mr.  Daddario.  You  may.  Your  full  statement  will  be  entered  in  the 
record. 

Dr.  LiEBERMAN.  First  I  will  point  out  that  1967  has  marked  a  year 
of  great  expansion  in  the  nuclear  power  industry.  You  have  been  given 
a  map  which  indicates  the  nature  of  the  geographic  distribution  of 
this  expansion.  By  the  end  of  the  year  1967,  there  were  something 
like  50,000  megawatts  of  electrical  capacity  committed. 
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The  distribution  of  this  is  of  some  interest.  The  map,  which  does 
not  indicate  Federal  Power  Commission  regions,  indicates  that  New 
England,  the  Southeastern  United  States,  the  area  around  the  Great 
Lakes,  and  the  west  coast  are  the  areas  of  the  country  in  which  the 
growtn  of  nuclear  power  will  be  the  greatest.  The  estimates  for  the 
years  1980, 1990,  and  2000  indicate  the  major  expansions  and  concen- 
trations of  nuclear  power  in  Federal  Power  Commission  regions, 
regions  1, 2, 3,  and  8 — 1  being  the  New  England-New  York-New  Jersey 
area ;  2  being  the  area  around  the  Great  Lakes ;  3  being  the  southeastern 
quadrant  of  the  United  States ;  and  8  being  the  west  coast. 

I  will  get,  a  little  bit  later  on,  into  the  way  in  which  this  growth 
of  nuclear  power  relates  to  the  magnitude  of  the  nuclear  waste  prob- 
lem. 

This  nuclear  growth  is  quite  remarkable  when  one  considers  that  it 
has  really  been  only  10  years  ago  that  the  first  plant;  namely,  the 
Shippingport  plant  now  being  operated  by  Duquesne  Light  &  Power  in 
Pittsburgh,  went  on  the  line.  So,  there  is  little  question  that  the  nuclear 
power  industry  is  a  viable  and  rapidly  expanding  industry. 

The  nuclear  plants  have  been  developed  to  the  point  where  they  are 
safe  and  reliable.  The  research  and  development  program  carried  out 
by  the  Atomic  Energy  Commission,  the  test  program  which  has  been 
associated  with  this,  the  work  by  the  industry  which  is  involved  in 
producing  these  plants,  have  all  provided  the  technology  to  accom- 
plish the  basis  for  this  rapid  expansion. 

I  might  also  point  out  that  a  very  vital  factor  with  respect  to  both 
safety  and  reliability  is  the  essential  requirement  for  careful,  high- 
grade  engineering  and  a  well  developed  regulatory  program.  These  are 
also,  obviously,  very  major  factors  in  assuring  that  these  plants  are 
operated  both  safely  and  reliably. 

Economics  is,  obviouslv,  a  factor  in  the  growth.  I  do  not  think  the 
utilities  would  be  going  through  the  expansion  they  are  going  through 
now  if  it  were  not  clear  that  these  plants  provided  some  economic, 
incentive  to  them. 

However^  as  you  indicated  in  your  remarks  at  the  outset,  Mr.  Chair- 
man, there  is  an  increasing  awareness  of  the  cleanliness  of  this  method 
of  producing  electric  power,  particularly  with  respect  to  air  pollution. 
It  has  been  indicated  to  me  by  utility  executives  in  the  past  that  this, 
indeed,  has  been  a  consideration  in  their  "going  nuclear." 

Mr.  MosHER.  Does  that  involve  an  economic  consideration,  too? 

Dr.  LiEBERMAN.  Yes. 

Mr.  MoBHER.  In  other  words,  what  they  would  have  to  do  to  clear 
up  their  conventional  practices  would  be  so  costly  that  it  is  an  incen- 
tive to  go  nuclear  ? 

Dr.  LiEBERMAN.  Not  ouly  the  cost,  Mr.  Congressman,  but  the  capa- 
bilities in  some  cases  to  do  this.  The  existing  technologies  for  certain 
aspects  of  air  pollution  control,  at  least  in  these  cases,  led  these  ex- 
ecutives to  the  conclusion  that  for  a  variety  of  reasons  their  decision 
should  be  to  go  nuclear. 

Dr.  Tape.  I  think.  Congressman  Mosher,  when  decisions  are  made 
by  utility  executives,  frequently  two  competing  elements  will  come  in 
and  it  may  be  a  little  difficult  to  tip  the  scale  one  way  or  the  other.  I 
think  in  many  of  these  instances  the  uncertainties  related  to  what  they 
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may  get  into  in  handling  other  pollutants  ma}^  tip  it  in  favor  of  know- 
ing what  they  are  faced  with  on  the  nuclear  side. 

Mr.  MosHER.  Even  the  uncertainties  of  what  Congress  might  do? 

Dr.  Tape.  That  is  right.  To  be  sure,  it  is  economics;  but  I  tnink  it  is 
the  uncertainty  of  the  economics  more  than  it  is  actually  pricing  out 
these  diilerences. 

Mr.  Daddario.  This  is,  however,  a  choice.  You  talk  about  New  Eng- 
land. As  I  imderstand  the  New  England  situation,  as  we  go  ahead  into 
nuclear  development  for  the  creation  of  electricity,  there  is  simulta- 
neous growth  m  the  use  of  fossil  fuel  development.  They  go  side  by 
side. 

Dr.  LnsBERMAK.  This  is  quite  right. 

Mr.  Daddario.  The  increase  of  one  is  not  actually  at  the  expense  of 
the  other. 

Dr.  LiEBERMAN.  That  is  quite  right,  Mr.  Chairman. 

Mr.  Daddario.  Therefore,  the  pollution  problem  which  presently 
exists  is  still  a  problem,  on  the  one  hand,  and  the  fact  that  you  are 
running  alons  in  tandem  is  for  other  reasons. 

Dr.  Tape.  One  of  the  major  reasons  for  the  rapid  ^owth  of  nuclear 
power,  I  think,  is  that  there  has  been  rapid  growth  m  the  whole  elec- 
trical power  demand.  So,  what  we  are  doing  is  entering  a  market  at  a 
time  when  the  whole  market  is  growing  significantly. 

Mr.  Daddario.  Yes.  That  is  the  overriding  factor 

Dr.  Tape.  It  is  the  overriding  factor. 

Mr.  Daddario.  Having  made  a  determination  to  go  nuclear  onlj 
because  it  was  a  clean  way. 

Dr.  LiEBERMAN.  In  certain  situations  this  has  been  the  case.  I  think 
all  the  estimates  indicate  that  in  the  future  the  use  of  fossil  fuels  for 
the  production  of  electrical  power  also  will  increase.  So,  I  think  the 
point  you  make  is  certainly  a  valid  one,  that  the  electrical  demand 
will  require  the  utilization  of  essentially  all  the  resources  we  have, 
both  nuclear  and  fossil  fuels.  So,  I  thint  it  an  important,  and  I  be- 
lieve, necessary  conclusion,  to  note  that  the  advent  of  increasing  nu- 
clear power,  while  we  think  it  can  make  a  significant  contribution  to 
the  alleviation  of  these  problems,  will  not  by  itself  completely  elimi- 
nate the  problem. 

Mr.  Daddario.  I  would  say  that  is  a  very  important  statement.  It 
ought  to  be  taken  into  consideration  with  what  the  Commissioner  has 
said.  To  meet  the  demand  will  require  the  use  of  all  of  our  resources, 
and  we  have  come  to  the  point  in  a  short  period  of  time  where  we  have 
looked  to  the  nuclear  production  of  electricity  as  a  resource. 

Dr.  LiEBERMAN.  The  safety  and  waste  management  record  of  com- 
mercial plants  has  been  and  continues  to  be  excellent.  I  think  the  rec- 
ord will  show,  for  example,  in  the  area  of  affluent  control,  the  quanti- 
ties and  concentrations  of  radioactive  materials  that  have  been  released 
into  the  environment  have  been  well  within,  that  is,  less  than  10  per- 
cent of,  established  radiation  protection  limits. 

Mr.  Daddario.  How  do  you  establish  the  10-[>ercent  limit?  Are  you 
absolutely  sure  of  this,  or  is  this  a  guess? 

Dr.  Ltkbekm AX.  No.  This  is  not  a  guess. 

ifr.  Daddario.  Has  there  been  the  research  necessary  to  be  abso- 
lutely sure  that  dosages  of  less  than  10  percent  will  not  be  harmful? 
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Dr.  LiEBERMAX.  Let  me  state  it  this  way,  Mr.  Chairman :  The  devel- 
opment and  establishment  of  these  radiation  protection  guides  and 
limits  are  based  on  very  extensive  biomedical  re^^arch.  The  establish- 
ment of  these  standards  has  included  and  involved  groups  that  are 
outside  the  AEC — the  National  Commission  on  Eadiation  Protection^ 
the  International  Commission  on  Radiological  Protection  and  Meas- 
urement— and  are  based  on  the  best  medical  evidence  available. 

I  might  also  say — this  is  a  statement  which  has  been  made  by 
others — ^that  there  is  perhaps  as  much  or  more  known  about  the  bio- 
medic^  effects  of  radiation  tiian  almost  any  other  potential  contami- 
nant that  we  are  dealing  with  because  of  the  extensive  amount  of  work 
which  has  been  done.  So,  these  radiation  protection  ffuides  and  tiie 
maximum  permissible  concentrations  which  are  utilized  in  regulating 
and  controlling  the  industry  are  based  on  rather  extensive  background 
information  and  experimental  work. 

Having  had  those  protection  limits  or  guides  established,  the  capa- 
bility for  measuring  these  concentrations  of  radioactive  materials  in 
the  environment  has  very  high  resolution  limits  so  that  we  can  measure 
down  to  very  low  levels.  The  number  I  quoted  is  really^  the  result  of 
the  detailed  monitoring  which  has  taken  place  in  the  vicinity  of  op- 
erating plants.  So,  I  think  we  can  say,  and  there  is  data  to  support  the 
conclusion,  that  the  discharge  or  release  of  radioactive  materials  to  the 
environment  has  not  come  very  close — the  number  I  used  was  less  than 
10  percent — to  these  radiation  protection  limits. 

Mr.  Daddario.  Recognizing  aU  you  say,  that  the  experience  you  have 
accumulated  and  the  best  information  you  have  allows  you*^  to  come 
to  this  conclusion,  you  would  not,  however,  stop  any  research  in  this 
area  to  come  to  exact  determinations  upon  which  you  could  then  say 
this  is  what  the  situation  in  fact  is.  We  have  not,  as  yet,  reached 
that  point. 

Dr.  Lteberman.  No,  sir.  I  think  there  are  still  (questions  to  be  an- 
swered with  respect  to  whether  there  is  a  triggering  mechanism  or 
whether  there  is  a  threshold  below  which  there  is  no  effect  or  whether 
really  the  effect  does  start  from  any  amount  of  radioactive  materials. 
There  is  a  very  significant  amount  of  work  still  going  on  at  various 
laboratories  on  both  the  somatic  and  genetic  long-term  effects  of 
radiation. 

Mr.  Daddario.  I  think  it  does  help  if  we  could  understand  at  this 
moment  the  best  information  we  have  allows  you  to  come  to  this  con- 
clusion, and  that  we  feel  it  is  reliable,  but  that  we  are  continuing 
research.  We  are  not  just  taking  these  figures  as  they  stand.  It  is  our 
ultimate  objective  to  have  this  refined  to  the  point  where  we  can  be 
positive  because  of  research  that  this  is,  in  fact,  a  safe  level  ? 

Dr.  LiEBERMAN.  Yes,  there  is  continuing  extensive  research  in  these 
areas. 

The  growth  of  the  industry,  obviously,  has  precipitated  questions 
on  our  capability  for  manaflring  the  wastes  that  would  be  associated 
with  this  growth.  The  major  considerations  in  this  whole  area  of 
waste  from  the  growing  atomic  enersry  industry  is  related  to  wastes 
that  are  associated  with  the  reprocessing  of  the  irradiated  fuels.  Back 
as  far  as  1959  and  before  that,  as  you  indicated.  Mr.  Ohairman,  the 
Joint  Committee  on  Atomic  Energy  had  extensive  hearings  on  this 
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subject,  and  specifically  to  try  to  get  a  handle  on  what  w©  would 
have  to  contend  with  in  the  future. 

I  might  point  out  that  estimates  were  made  at  the  time  of  those 
hearings  with  respect  to  waste  volumes  that  we  would  have  to  contend 
with  in  the  future,  and  b^  1980,  for  example,  there  were  expected 
to  be  something  like  40  million  gallons  of  these  highly  radioactive 
wastes  that  would  have  to  be  handled. 

In  the  past  8  years,  as  a  result  of  improvements  in  the  technok^y  for 
reprocessmg  these  irradiated  fuels,  there  have  been  significant  reduc- 
tions in  the  unit  volume  of  waste  produced.  Whereas,  for  example,  in 
1959  and  1960  for  everv  ton  of  irradiated  fuel  that  was  processed  we 
were  producing  something  like  1,500  gallons  of  highly  radioactive 
waste  that  had  to  be  managed,  at  this  point  in  time  we  are  producing 
only  about  100  or  200  gallons  of  highly  radioactive  wastes  per  ton  or 
fuel  processed.  So,  even  though  the  estimates  for  power  growth  have 

fone  up,  the  estimates  of  the  actual  volume  of  wastes  that  w©  would 
ave  to  handle  have  gone  down  to  the  point  that  now — this  now  in- 
cludes the  introduction  of  breeder  reactors  into  tlie  nuclear  power 
economy — it  is  estimated  that  in  the  year  2000,  we  would  have  to  handle 
something  like  80  million  gallons  of  highly  radioactive  wastes.  This  is 

3uite  comparable  to  what  is  now  being  handled  as  a  result  of  the 
Ltomic  Energy  Commission's  production  operations  via  tank  storage 
at  this  fM)int  in  time. 

I  think  this  is  simply  one  indication  that  in  assessing  the  technology 
that  we  used  in  the  past  and  we  are  now  developing  in  relation  to  the 
future  problem,  we  are  auite  confident  that,  indeed,  we  do  have  in 
hand  or  will  have  veir  shortly  as  a  result  of  the  development  work 
being  done,  the  capability  adequately  to  manage  these  wastes  in  a  safe 
manner. 

Dr.  Tape.  I  think  this  is  an  important  point,  Mr.  Daddario,  in 
developing  the  confidence  you  are  talking  about,  because  what  Dr. 
Lieberman  is  saying  is  that  with  all  of  these  projections,  growth,  and 
so  on,  the  technology  which  is  in  hand  today  will  give  us  a  volume 
which  we  have  already  handled  in  operations  to  date.  So,  we  are  not 
looking  at  anything  which  is  drastically  different  from  the  experience 
we  have  already  had. 

Mr.  Daddario.  You  can  expect  comparable  improvement  in  your 
ability. 

Dr.  Tape.  This  does  not  mean  you  give  up  trying  to  make  even  better 
technological  improvements. 

There  is  another  point  which  we  have  glossed  over,  that  is  at  the 
heart  of  the  whole  waste  management  problem  with  respect  to  nud^ir 
power.  In  the  nuclear  power  system,  the  waste  is  created  within  the  core 
of  the  nuclear  reactors  where  proper  management  is  really  keeping  that 
waste  under  control  at  all  times. 

The  big  waste  problem  is  not  the  dissipation  into  the  environment; 
we  are  not  using  the  environment  to  get  rid  of  it.  It  is  quite  a  differ^it 
approach  to  those  followed  in  the  past  with  other  processes.  We  didn't 
start  out  to  use  tlie  environment  to  get  rid  of  the  waste.  The  philosophy 
was  to  control  it.  It  is  controlled  right  through  the  entire  process. 

Mr.  Daddario.  The  problem  comes  as  you  bring  it  from  place  to 
place,  how  long  you  have  to  keep  it  there,  and  now  dangerous  it 
becomes. 
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Dr.  Tape.  Those  are  problems  at  each  stage  in  the  process,  from  the 
plant  to  chem  f>rocessing  plant,  to  intermediate  storage^  to  permanent 
storage.  But  it  is  important  to  note  that  the  way  in  which  you  handle 
this  is  through  control,  and  because  it  is  concentrated  and  packaged 
it  can  be  controlled. 

Mr.  Daddario.  The  problem  that  has  bothered  me  is  that  "perma- 
nent" sounds  fierce  enough  from  a  problem  point  of  view  but  when  you 
go  from  "permanent"  to  "perpetual"  that  is  really  a  little  frightening. 

Dr.  Tape.  Perpetual  burial  doesn't  frighten  me  when  you  consider 
how  small  a  quantity  you  are  talking  about  in  the  perpetual  burial 
phase. 

Dr.  Liebermax.  I  would  like  to  comment  on  that  point. 

Mr.  Daddario.  Won't  you  come  to  that  ? 

Dr.  LiEBERMAN.  Yes,  I  will. 

I  am  taking  more  time  in  summary  than  I  had  proposed.  I  might 
skip  some  specific  topics  but  if  there  are  questions  we  can  certainly 
discuss  them. 

Let  me  get  to  the  long-term  aspects  since  you  have  alluded  to  this 
point,  Mr.  Chairman,  in  handling  and  managing  these  high-activity 
wasted. 

Up  to  this  point  these  wastes  have  been  evolved  primarily  at  the  Gov- 
ernment-owned fuel  reprocessing  plants  located  at  Haniord,  Savan- 
nah Kiver,  and  in  Idaho.  There  is  now  commercially  operating  a  rela- 
tively small  reprocessing  plant  in  New  York  and  there  is  one  proposed 
for  construction  by  the  General  Electric  Co.  in  the  State  oi  Unnois. 

At  these  major  AEC  installations  oyer  the  past  20  or  25  years  the 
storage  of  these  wastes  in  specially  dei5igned  and  located  underground 
tanks  has  been  satisfactory.  There  have  been  instances  where  wastes 
have  had  to  be  transferred  from  one  tank  to  a  standby  tank,  but  I 
think  in  general  one  can  fairly  state  that  this  operating  experience 
has  shown  that  the  tank  storage  at  these  locations  is  a  satisfactory 
way  of  handling  these  wastes. 

However,  because  of  the  long-term  implications  involved,  the  na- 
ture of  the  radioactive  materials  included  in  these  wastes,  strontium, 
et  cetera,  which  means  that  you  have  to  be  concerned  about  these  ma- 
terials for  literally  hundreds  of  years,  it  would  lead  us  to  at  least  an  in- 
dication that  there  might  well  be  some  limitations  to  tank  storage,  even 
though  from  a  practical  engineering  standpoint  one  can  come  up  with 
a  system  that  would  include  transfer  from  one  tank  to  another. 

This  concept  of  having  to  do  something  "permanent"  with  these  ma- 
terials is  not  something  that  is  new  to  us.  I  recall  one  of  our  early  ses- 
sions in  1955  carried  out  under  the  sponsorship  of  the  National  Acad- 
emy of  Sciences  under  Dr.  Harry  Hess  of  Princeton  in  which  we  con- 
sidered this  problem  of  long-term  handling  of  these  wastes. 

Out  of  this  meeting,  and  m  further  subsequent  discussions,  the  con- 
cept of  solidifying  these  high-activity  wastes,  converting  them  into  a 
form  whose  mobility  was  minimized,  and  then  taking  these  materials 
and  putting  them  into  an  environment  that  was  essentially  separated 
from  the  biosphere,  if  you  will,  seemed  to  be  a  reasonable  and  adequate 
long-term — ^and  I  might  even  say  perpetual  if  you  will  allow  me  to 
defme  it  in  terms  of  geologic  time 

Mr.  Daddario.  What  is  geologic  time  ? 
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Dr.  LiEBERM  AN.  I  wiU  do  it  this  way,  Mr.  Chairman.  The  salt  forma- 
tions in  whinh  we  conducted  field  tests  out  in  Kansas  have  been  there 
for  a  long  period  of  time,  for  geologic  periods  of  time,  and  I  tliink 
we  have  every  reasonable  reason  to  oelieve  thev  will  continue  to  be 
there  for  roiiglily  equivalent  periods  of  time.  Therefore  one  can  con- 
ceive, ius  I  tlinik:  we  have  and  are  demonstrating  in  an  engineering 
way,  of  teclmiques  for  solidifying  these  highly  radioactive  material^ 
minimizing  the  volumes  so  that  by  the  year  2000  we  would  have  some- 
thing less  than  1  million  cubic  feet  produced  of  these  solidified  wastes, 
taking  them,  then,  and  putting  them  into  the  salt  formations  for  long- 
term  or  "permanent"  storage.  These  salt  formations,  which  by  their 
geologic  nature  are  not  associated  with  sources  of  water  supply  because 
if  they  were  the  salt  wouldn't  be  there,  have  other  very  useiul  prop- 
erties. The  material  behaves  something  like  a  self -sealing  gas  tank. 
If  one  puts  this  radioactive  material  in  solid  form  in  that  kind  of 
environment  he  can  be  reasonably  sure  that  for  the  lengths  of  time  we 
have  to  be  concerned  with  this  material  it  is  adequately  managed.  The 
development  and  demonstration  of  this  technique  represents  a  major 
undertaking  of  our  research  and  development  program. 

We  are  now  demonstrating  in  an  engineering  scale  plant  out  at  Han- 
ford  three  processes  for  soRdifying  these  wastes.  We  are  just  com- 
pleting field  tests  in  the  salt  mine  in  Kansas  where  we  have  used 
irradiated  fuel  elements  to  simulate  these  waste  pots,  to  corroborate 
our  laboratory  work  with  regard  to  the  behavior  of  salt  under  tem- 
perature and  radiation  conditions,  and  I  think  it  is  reasonable  to  state 
that  this  technology  indeed  is  in  hand  and  it  is  being  demonstrated. 
The  final  engineering  reports  on  this  work  will  be  available  within  a 
matter  of  the  next  year  or  two. 

Mr.  MoSHER.  mien  you  say  1  million  cubic  feet,  over  what  period 
of  time? 

Dr.  LiEBERMAN.  As  of  the  year  2000,  with  the  installed  capacity  of 
nuclear  power  that  would  be  included  by  that  time,  we  would  be  pro- 
ducing in  this  solidified  form  something  like  90,000  cubic  feet  per  year, 
but  by  the  vear  2000  we  would  have  accumulated,  as  a  result  of  every- 
thing that  nas  gone  on,  all  the  nuclear  power  which  has  been  produced 
up  to  that  point,  with  all  the  waste  processing,  something  like  960,000 
cubic  feet. 

That  960,000  cubic  feet  would  be  the  amount  we  would  have  accumu- 
lated by  the  year  2000,  based  on  the  estimates  of  the  growth  of  nuclear 
power. 

Mr.  MosHER.  Then  there  would  be  continual  production  ? 

Dr.  LiEBERMAN.  By  the  year  2000,  this  would  be  roughly  90,000  cubic 
feet  per  year. 

Mr.  MosHER.  That  would  not  appreciably  increase  after  that? 

Dr.  LiEBERMAN.  No.  It  would  increase  as  the  nuclear  power  growth 
went  up.  Our  crystal  ball  looking  stops  at  the  year  2000,  but  if  the 
nuclear  power  installed  were  to  double  over  the  course  of  the  following 
10  years,  then  there  would  be  a  proportional  increase  in  the  volume  of 
solids  we  would  have  to  handle. 

Let  me  indicate  it  in  terms  of  how  much  salt  mine  space  you  would 
need  for  this  operation.  The  estimates  we  have  made  would  indicate 
that  by  the  year  2000,  and  Mr.  Belter  can  check  me  on  this,  sometliing 
less  than  8  acres  of  salt  mine  space  per  year  would  be  required. 
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As  you  are  probaWy  aware,  there  are  substantial  areas  of  the  coun- 
try in  which  these  salt  beds  do  occur,  and  this  is  a  relatively  small  per- 
centage of  the  space  that  is  mined  out  just  in  salt  production  per  year, 
so  we  do  not  see  any  bottleneck  in  that  respect. 

Mr.  Daddario.  x  ou  talk  about  3  acres.  Even  though  you  say  you  do 
not  see  any  bottleneck  in  that  regard,  it  may  be  significant  to  a^  why 

Jou  changed  your  figut^  ?  You  and  Mr.  Belter  wrote  an  article,  "Waste 
fanagement  and  Environmental  Aspects  of  Nuclear  Power,"  where 
you  say  that  the  amount  of  space  required  would  be  1.2  acres. 

Your  statement  here  at  page  2  states  2.8  acres.  You  now  speak  of 
3  acres. 

Dr.  LlEBERMAN.  YcS. 

Mr.  Daddario.  Even  though  the  bottleneck  may  not  occur  at  3  acres, 
the  figure  needs  explanation. 

Dr.  LiEBERMAN.  The  estimates  of  the  volumes  of  waste  at  the  time 
that  that  article  was  prepared  did  not  include  the  introduction  of  the 
breeder  reactors  into  the  economy. 

With  the  introduction  of  br^er  reactors,  because  of  the  greater 
extent  to  which  the  fuel  is  utilized,  what  we  call  higher  bumup  of  the 
fuel,  the  unit  activity  in  the  volume  of  waste  would  be  higher  and 
perhaps  would  have  to  be  diluted  to  take  care  of  some  of  the  tempera- 
ture problem,  so  the  estimates  of  the  volume  of  wastes  have  gc«e  up 
because  by  the  year  2000  we  anticipate  indeed  there  will  be  a  signifi- 
cant introduction  of  the  breeder  reactors.  This  increase,  then,  is  re- 
flected in  a  proportionate  increase  in  the  space  required  to  handle  it. 

Mr.  Belter.  The  time  that  article  was  written  was  before  the  re- 
vised nuclear  power  estimates  which  have  just  c(mie  out  during  the 
past  6  months.  By  the  year  1980  there  has  been  substantial,  about  26 
to  40  percent,  increase  in  these  power  estimates. 

'What  this  means  is  that  the  rate  of  nuclear  power  growth  really  will 
be  increasing  that  much  more  rapidly,  so  we  will  have  on  the  line  by 
the  year  1980,  say,  approximately  l>Btween  two  and  three  times  as 
much  power,  nuclear  power,  which  would  be  carried  over  to  the  year 
2000.  Because  of  havmg  that  much  more  power  we  will  be  turning 
out  that  many  more  megawatts  and  we  will  have  that  much  more  fuel 
load  which  has  to  be  reprocessed. 

Dr.  LrEBEKUCAN.  In  essence,  at  the  time  of  that  paper  our  estimate 
of  the  growth  of  nuclear  power  was  faulty. 

Mr.  Daddario.  You  were  talking  about  a  different  set  of  statistics? 

Dr.  LiEBERMAN.  That  is  right. 

Dr.  Tape.  I  might  point  out  that  sometimes  we  are  pretty  brash 
making  forecasts  ttiis  far  in  advance.  Given  the  nature  of  the  problem 
we  have  to  do  our  best  job  at  the  time,  looking  toward  the  year  1980, 
1990,  2000,  and  so  on.  This  is  true  for  this  aspect  of  the  problem  and 
true  for  the  developmental  side  of  the  problem.  Modem-day  technolo^ 
takes  a  long  period  for  development  and  a  long  period  to  introduce  it 
into  the  civilian  economy,  and  so  on.  We  have  to  make  estimates  like 
this  and  do  the  best  job  we  can. 

Mr.  Daddario.  No  one  can  find  fault  with  it.  I  think  it  is  important 
that  as  we  see  the  situation  differently  we  ought  to  talk  about  it  a 
little  bit  so  people  can  understand  why  there  has  been  an  adjustment. 

Dr.  Tape.  We  need  to  recognize  changes  when  they  occur  and  up- 
date accordingly. 
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Mr.  LuKENS.  Is  there  an  advantage  to  be  gained  in  radioactive 
dissipation  with  the  solid  storage  as  opposed  to  liquid  ston^? 

Dr.  LiEBxaufAK.  Yes;  I  think  there  is  an  advantage  to  be  gained^ 
but  not  in  terms  of  the  dissipation  of  the  radioactive  materials. 

Mr.  LuKEXs.  We  are  talkmg  about  hundreds  of  years. 

Dr.  LiEBBiRMAN.  The  radio-nuclide  doesn't  care  whether  it  is  in  a 
solid  matrix,  liquid,  or  whatnot.  It  has  its  own  clock  and  nothing 
can  change  it.  It  will  take  the  same  length  of  time  to  decay  whether 
it  is  down  in  a  salt  mine,  in  a  tank,  or  no  matter  where  you  put  it 

Mr.  Daddario.  You  referred  to  the  word  "manage",  that  you  could 
manage  it  under  these  circumstances.  Are  you  talking  about  manag- 
ing it  without  people?  Can  you  put  it  there  and  you  do  not  need 
people  constantly  to  keep  tabs  on  this? 

Dr.  LiEBERMAN.  I  supposc  Scientifically  one  could  mount  an  argu- 
ment for  saying  once  it  is  put  in  this  environment  you  can  walk  away 
and  forget  it.  I  would  venture  to  say  for  practical  purposes  that  there 
would  have  to  be  some  measure  of  continuing  surveillance  over  this 
material.  If  I  have  a  facility  out  in  Kansas  I  would  not  want  it 
arranged  so  people  would  just  walk  in  and  out  of  it. 

The  kind  of  manpower  and  the  amount  of  manpower  that  would  be 
required  to  do  this  would  be  minimal.  I  do  not  think  I  can  visualize 
a  situation  where  we  put  it  in  a  salt  formation  and  literally  walk 
away  from  it. 

]Mur.  MosHER.  I  am  familiar  with  a  plant  that  is  shown  here  on  the 
map  in  the  Lower  Peninsula  of  Michigan,  but  in  the  northern  part 
of  the  Lower  Peninsula.  How  are  the  wastes  transported  from  tnere 
to  wherever  you  take  them  ?  In  what  form  do  they  leave  that  plant 
and  how  often? 

Dr.  LiEBERMAN.  As  Dr.  Tape  indicated,  the  high  activity  wastes  we 
talked  about  here  are  not  evolved  in  the  plant  to  which  you  refer, 
which  is  what  we  call  a  water  reactor.  The  fuel  elements  which  produce 
the  energy  leave  the  plant  in  a  solid  form  which  is  identical  to  the 
way  they  came  in  with  one  obviously  very  significant  difference.  When 
they  came  in  you  could  handle  them  directly  with  gloves.  When  they 
go  out  they  have  to  be  in  substantial  shielded  casks  because  they  are 
hirfily  radioactive. 

The  fission  products,  which  really  constitute  the  wastes  and  are 
really  the  things  we  have  to  control,  are  contained  in  these  solid 
metallic  fuel  elements  that  are  transported  either  by  rail  or  by  truck 
in  specially  desired  casks  to  go  to  a  fuel  reprocessing  plant  which 
may  be  located  m  New  York,  Illinois,  or  some  other  place,  and  it  is 
at  that  fuel  reprocessing  plant  location  that  these  wastes  are  evolvedL 
so  the  transport  is  a  significant  function  involved  in  this  whole  fuel 
cycle  management  business. 

In  addition  to  this  hijgh  activity  waste,  within  the  plant  there  are 
components  and  facilities  for  handling  low  activity  wastes.  There 
are  evaporators  for  certain  types  of  liquid  effluents,  or,  for  example, 
if  you  have  a  laundry  associated  with  the  plant  and  things  of  tliat 
sort.  We  end  up  with  what  we  call  low  activity  or  intermediate  level 
activity  wastes.  You  may  have  an  ion  exchange  system  or  some  other 
process  to  purify  these  wastes.  Eventually  you  have  to  get  rid  of  the 
ion  exchange  resins.  These  are  packaged  and  also  transported  to  a 
commercially  available  burying  ground.  There  are  five  of  these. 
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I  have  the  location  of  these  somewhere  in  my  notes.  They  are  spe^ 
ciallv  located  installations  which  are  r^ulated  either  bv  the  State 
or  the  Atomic  Energy  Commission.  They  can  receive  this  kind  of 
radioactive  waste. 

In  general  I  would  indicate  that  there  is  essentially  no  radioactive 
material  disposed  of  onsite  at  a  power  reactor  except  for  those  effluents 
which  have  gone  through  processing  and  are  deemed  safe  to  release 
to  the  environment. 

These  latter  categories  include  both  liquids — no  solids  because  in 
every  case  I  am  aware  of  they  are  shipped  off  site — both  liquids  and 
gases. 

The  statement  I  made  at  the  outset  of  mv  remarks,  that  these  re- 
leases are  well  within  acceptable  limits  for  continuous  exposure, 
would  be  die  thing  that  woiud  apply  here. 

I  might  also  say  one  other  thing  which  I  think  is  important.  The 
AEC  refful»t<M7  people,  and  I  am  sure  this  also  applies  to  the  in- 
dustry, do  not  look  at  those  radiation  protection  ^des  and  limits 
as  something  you  should  build  up  to.  From  a  policy  standpoint,  if 
you  will,  the  effort  is  made  to  keep  the  quantity  of  raaioaotive 
materktle  that  are  released  to  the  lowest  practicable  minimmn.  CSer- 
tainly  from  a  safety  standpoint  they  have  to  be  within  these  pre- 
scribed limits. 

Mr.  MosHER.  In  this  transportation  by  rail  and  highway  I  assume 
you  are  confident  that  you  have  adequately  guarded  against  accidents 
and  all  that  sort  of  tmng  when  you  refer  to  these  casks.  Have  you 
had  adequate  experience  which  demonstrates  that? 

Dr.  LiEBERHAN.  We  have.  Rather  than  going  into  detail  if  you 
would  like  I  am  sure  we  can  provide  this  inn>rmation  for  the  record. 

I  would  simply  say  in  summary  fashion  that  our  transportation 
experience  has  oeen  quite  excellent. 

There  have  been  accidents  but  in  all  of  our  experience  there  has 
been  no  individual  in  the  public  adversely  affected. 

There  have  been  situations  where,  for  example,  in  the  worst  situa- 
tion I  can  recall,  to  close  a  truck  terminal  for  a  period  of  time  and 
clean  it  up. 

In  connection  with  this  question  of  transportation  again  this  goes 
back  to  identifying  the  problem  and  assuring  that  you  have  the 
technology  to  cope  with  rt. 

We  carried  out  a  very  interesting  and  very  useful  opemtions  re- 
search study  of  trucking  radioactive  materials.  This  was  done  for 
us  by  the  Johns  Hopkins  University.  We  utilized  the  accident  records 
we  ffot  from  the  ICC  for  large  truck  movements  and  related  these 
accidents  to  the  season,  the  day  of  the  week,  hour  of  the  day, 
geographical  area,  road  type,  ana  so  forth.  We  identified  out  of  that 
what  kind  of  accident  rate  we  mi^ht  expect.  What  are  the  tech- 
nological factors  we  should  be  looking  at  ?  This  goes  back,  in  addi- 
tion to  the  requirements  for  a  cask  for  shielding  and  protection 
against  radiation,  to  carrying  out  a  program  to  drop  test  casks  to 
see  whether  we  can  model  the  behavior  of  caste  under  impact  and 
fire,  and  this  work  has  been  goin^  on. 

Another  example  is  the  project  we  carried  out  in  cooperation  with 
die  Transportation  Corps  of  the  Department  of  Defense  in  which 
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a  loaded  vehicle  was  crashed  to  measure  what  happens  and  see  how 
thx&e  containers  behave. 

Transport3ation  is  an  important  factor  and  in  general  I  would  in- 
-dicate  that  I  think  our  cognizance  or  recognition  of  it  «3  a  factor 
lias  been  qpte  extensive.  What  has  been  done,  and  the  experience 
Tecord,  logically  leads  to  the  conclusion  that  we  'have  this  factor  in 
liand. 

Mr.  MosHER.  Mr.  Daddario,  this  is  a  practical  example  of  the 
advance  assessment  of  technology  you  have  been  talking  about. 

Mr.  Daddabio.  It  does  fall  into  thiat  area. 

You  have  not  'had  necessarily  to  simulate  accidents.  We  have  <& 
chart  here  which  shows  there  have  been  171  incidents  during  trans- 
portation on  road,  rail,  air,  sea,  et  cetera.  You  have  actn«uly  had 
practical  ways  to  learn  about  the  problems. 

Dr.  LiEBERKAK.  Except  most  of  these  have  been  relatively  minor. 
Dr.  Tape  also  pointed  out  to  me,  and  I  failed  to  sav  this,  that  the 
Interstate  Commerce  Commission,  Bureau  of  Explosives,  has  had  a 
vital  role  to  play  in  this  whole  transport  business.  This  should  be  stated 
for  the  record. 

Yes,  we  have  had  that  experience  but  in  these  accidents  there  was 
not  the  kind  of  instrumentation  to  enable  us  to  understand  what  kinds 
of  forces  were  involved,  how  the  energy  distributed  through  the  whole 
transport  sjrstem,  and  things  of  that  S(Mt.  As  part  of  our  safety  pro- 
gram we  think  it  is  essential  that  we  get  a  good  clear  understanaing 
of  the  phenomena  which  are  associated  with  these  accidents  even 
though  the  likelihood  of  their  ever  occurring  might  be  extremely  small. 
This  is  part  of  the  philosophy,  if  you  will,  which  in  large  measure  has 
contributed  to  the  success  I  think  our  record  indicates  we  nave  aohiev^ 

Dr.  Tape.  The  point  is  that  one  takes  advantage  when  there  are  acci- 
dents to  learn  as  much  as  one  can. 

On  the  other  hand  you  do  not  wait  for  the  accidents  to  provide  the 
information  needed  for  the  future.  You  take  advantage  wnen  you  are 
in  the  unfortunate  situation  of  an  accident.  You  do  not  wait  for  it  in 
order  to  get  on  top  of  the  problem,  however. 

Mr.  Daddario.  I  understand  that.  I  brought  out  the  171  accidents 
just  to  show  you  have  been  able  to  handle  it,  and  the  fact  that  the^ 
have  been  relatively  minor. 

At  the  same  time  the  possibility  exists,  and  it  is  important  for  us  to 
develop  the  best  techniques  possible. 

We  could  probably  keep  you  at  the  beginning  of  your  statement  for 
the  re^t  of  the  morning,  but  I  do  think  we  had  better  move  along. 

Any  points  we  miss  we  can  come  back  to  you  later. 

Dr.*^  Tapb.  We  will  be  happy  to  supplement  in  any  way  you  would 
like,  Mr.  Chairman. 

Mr.  Daim)ario.  Proceed. 

Dr.  LiEBERMAN.  Let-  me,  then,  just  wrap  up  what  I  think  might  be 
useful  for  the  committee  and  perhaps  will  provide  basis  for  further 
discussion. 

First  I  would  like  to  emphasize  the  point  that  Dr.  Tape  has  made, 
regarding  the  preventive  rather  than  curative  approach.  This  has  been 
a  vita]  factor  in  our  setup. 

"While  I  recognize  that  the  industir  and  its  development  is  unique, 
and  it  has  been  under  Federal  control,  the  fact  remains  that  the  prob- 
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kms  in  this  area  were  identified,  the  phenomena  associated  with  them 
and  they  were  explored^  and  there  were  adequate  resources  made  avail- 
able to  do  this.  The  dennition  of  the  problems  and  the  understanding 
of  the  phenomena  was  not  done  on  a  unilateral  basis.  We  worked  with 
expert  groups,  and  this  goes  back  to  when  we  first  anticipated  stack 
effluent  problems  and  the  establishment  of  a  stack  ffas  problem  working 
group  to  be  sure  we  had  the  kind  of  definition  of  Uie  problem  that  was 
required  in  order  to  say  what  kind  of  technology  we  needed  to  take 
care  of  it. 

As  an  example,  out  of  this  kind  of  approach  came  the  development 
of  a  high  efficiency  filter  to  specifically  cope  with  the  problem  of  re- 
moval of  small  particles  from  air  and  gas  streams. 

Incidentally,  this  filter  now  is  used  in  hospitals,  telephone  exchanges, 
breweries,  and  so  on. 

The  fact  remains,  having  defined  the  problem,  understood  the  phe- 
nomena associated  with  it,  behavior  of  the  material  involved,  we 
could  do  s(Hnething  about  it. 

The  other  observation  I  would  make  would  relate  to  the  utilization 
of  related  existing  competencies  in  other  organizations.  I  think  this 
is  a  tribute  to  the  outlook  which  my  employers  had  when  they  said 
"Let  us  not  build  up  a  competency  m  meteorology,  geology,  fish  and 
wildlife,  but  go  to  these  agencies  and  get  them  to  help  us."  I  think 
this  has  stood  us  in  good  stead.  We  have  had  assigned  to  us  on  a  full- 
time  basis  an  employee  of  ESSA,  a  meteorolo^s^  a  geologist,  and  so 
on.  At  Los  Alamos  and  at  Hanford  and  Oak  Kidge  in  the  early  days 
we  had  Public  Health  Service  employees  assigned  to  work  there,  not 
only  b^iefiting  us  but  they  got  trained  in  the  business,  too.  I  think 
this  was  extremely  important  and  has  contributed  to  the  advantageous 
posture  I  think  we  are  in  now. 

On  our  relationship  to  other  agencies  of  Government — at  one  time 
there  were  discussions  of  jurisdictional  problems.  Who  controls  here? 
Was  it  the  Federal  Government  or  the  States? 

In  setting  up  groups  like  the  Mohawk  River  advisory  group,  an 
advisory  ^roup  on  the  Savannah  River,  and  others,  we  didn't  worry 
about  junsdiotional  questicwis.  We  went  to  the  State  organizations. 
State  health  departments,  conservation  departments  and  worked  with 
them  to  get  them  to  understand  what  we  were  trying  to  do  and  to  take 
advanage  of  the  competencies  and  information  which  they  had  be- 
cause they  lived  at  the  place.  I  think  this  was  extremely  important  in 
helping  to  develop  our  programs  and  approaches  to  these  problems. 

The  next  observation  I  would  make  is  in  connection  with  our  work 
with  the  universities.  By  assigning  to  universities,  under  contract, 
specific  research  and  development,  we  not  only  had  the  advantage  of 
slave  labor,  if  you  will  excuse  the  expression,  but  we  trained  people 
who  are  now  in  our  program  and  are  contributing  significantly  to  our 
continuing  work  in  this  area. 

The  development  of  technology  that  Dr.  Tape  mentioned  I  think  is 
extremely  important.  This  high  efficiency  filter  is  one  example.  The 
development  of  unit  operations,  borrowing  from  the  oil  industry  and 
applying  hydrofracturing  techniques,  solidification  and  the  salt  busi- 
ness, represents  the  kind  of  work  that  can  develop  a  technology  to 
cope  with  the  problems.  I  think  this  is  tremendously  important. 
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Lastljr,  I  think  it  is  important  to  note  the  fact  that  we  have  had 
the  oontmued  observation  and  cognizance,  and  the  support,  of  an  in- 
formed congressional  committee,  the  Joint  C!ommittee  on  Atomic 
Energy. 

The  National  Academy  of  Sciences,  and  its  constituent  oiganizations 
such  as  their  Earth  Sciences  Division  (we  were  one  of  the  agencies 
instrumental  in  establishing  this  group,  their  Oonamittee  on  Oc«m- 
ography,  their  Committee  on  Sanitary  Engineering  and  Environ- 
ment have  been  consulted  and  involved.  By  utilizing  these  competencies 
we  obtained  simificant  additional  ability  to  cope  with  our  problems. 

With  that,  Mr.  Chairman — I  am  sorry  the  summaries  took  as  long 
as  they  did — I  hope  we  have  given  you  a  reasonably  good  idea  of  oar 
participation  in  and  contribution  to  this  environmental  pollution 
control  situation. 

Mr.  Daddario.  First  of  all  I  would  like  to  say  that  in  that  part  of 
your  statement  which  refers  to  thermal  effects  of  steam  electric 
generating  plants.  Senator  Muskie  also  will  have  hearings  on  that  in 
the  near  future.  We  will  look  to  them  for  the  development  of  that  par- 
ticular aspect. 

Dr.  LiEBERMAx.  It  was  for  that  reason  that  I  skipped  this. 

Mr.  Daddario.  We  think  it  is  important  for  congressional  ccMnmit- 
tees  to  coordina4^  their  activities  and  not  run  one  over  the  other,  and 
we  can  be  helpful  in  that  regard. 

We  are  talking  about  the  preventive  techniques  you  developed. 
How  do  you  go  about  obtaining  the  independent  assessments  ana  re- 
views of  these  procedures  when  most  of  the  knowledgeable  people 
involved  are  working  within  the  AEC  pn^ram?  Who  arbitrates! 
How  do  you  handle  that  part  of  it  ? 

Dr.  LiEBBRMAN.  I  think  there  are  at  least  two  things  that  might  be 
said  here,  Mr.  Chainnan.  First  of  all,  as  you  know,  there  is  a  regula- 
tory side  of  the  Atomic  Energy  Commission  which  is  physically  sepa- 
rated from  us.  They  are  in  another  building  in  Bethesda  and  we  are 
out  at  Germantown.  Indeed  they  are  independent.  I  can  speak  from 
direct  experience  in  working  with  them. 

However,  we  do  work  with  them  as  they  discharge  their  responsi- 
bilities in  controlling  the  industry  and  granting  licenses  for  nuclear 
powerplants  and  fuel  reprocessing  plants.  We  get  from  them  the 
kinds  of  questions  that  tney  feel  need  answers  in  order  for  them  to 
carry  out  their  responsibilities.  I  think  this  is  one  way  in  which  we  get 
this  independent  input  and  assessment. 

Another  very  important  way  is  one  I  alluded  to  very  quickly.  When 
we  have  gone  over  to  other  agencies  like  the  Public  Health  Ser\'ioe 
or  the  Geological  Survey  or  the  Bureau  of  Mines  we  have  essentially 
asked  them  to  tell  us  what  are  the  problems  we  will  have  to  contend 
with  here  ?  We  are  not  in  the  business  of  telling  them  how  to  do  their 
geology  or  meteorology. 

By  doing  this  we  nave  also  been  provided  an  independent  assess- 
ment of  our  activities. 

The  third  one  would  be  in  dealing  with  organizations  like  the  Na- 
tional Academy  of  Sciences,  an  authoritative  group  to  which  we  have 
looked  to  review  our  research  and  development  program  and  to  help 
us  identify  requirements  in  an  independent  manner. 
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I  think  that  these  three  are  simply  examples  of  how  we  accomplish 
that  very  important  matter. 

Mr,  I5addaiuo.  Have  you  in  fact  used  the  Academy  of  Science  for 
this  purpose  ?  Do  you  mean  by  what  you  have  just  said  that  in  the  event 
it  did  come  about  you  would  use  them  ? 

Dr.  LisBERMAN.  We  have  in  fact  used  them  over  the  years. 

Mr.  Daddabio.  Could  you  provide  for  the  record  an  example  or  two? 

Dr.  LfiEB£K3£AN.  We  can  provide  for  the  record  copies  of  some  re- 
ports that  the  National  Academy  of  Sciences  have  produced  at  our 
behest.  These  go  all  the  way  from  assessment  of  disposal  of  radioac- 
tive wastes  in  the  oceans  to  disposal  in  salt,  or  deep  underground 
formations. 

Dr.  Tape.  In  that  connection,  the  Commission  has  been  looking  at 
what  might  be  called  the  continuing  relationship  between  the  Acad- 
emy  and  ourselves  in  this  area  of  radioactive  waste  management. 

What  we  are  doing  now  is  discussing  with  them  the  creation  of  a 
new  group  in  the  Academy  which  has  a  somewhat  broader  scope  than 
we  have  used  in  the  past.  This  has  not  been  completely  definea  as  yet 
but  I  oould  probably  provide  you  a  draft  which  might  be  useful  in 
this  connection. 

Here  is  a  case  in  whi<;h  we  indeed  would  like  to  see  the  independent 
input  that  you  were  talking  about  having  the  broadest  possible  rep- 
resentation of  disciplines  which  would  be  brought  to  bear  on  this 
kind  of  problem.  I  think  it  will  be  useful  to  the  Ac^emy  and  useful  to 
us  to  have  someone  who  has  this  focus  on  a  continuing  basis. 

Mr.  Daddario.  Commissioner  Tape,  it  is  a  veir  interesting  proposal 
you  have  just  talked  about.  From  it  I  understand  that  this  ffroup  when 
put  together,  as  you  intend  it  to  be,  will  be  a;ble  to  independently  come 
to  a  judgment  about  something  that  ought  to  be  done  rather  than 
have  you  ask  them. 

Dr.  Tape.  What  we  are  starting  out  with  in  the  NAS  proposal  is 
that  this  committee  of  the  Academy  become  fully  familiar  with :  our 
own  operational  plans;  the  way  the  AEC  itself  has  been  doing  busi- 
ness; what  our  operational  practices  have  been;  the  plans  for  waste 
management;  surveillance  activities  we  have  had ;  and  the  research  and 
development  programs. 

I  think  you  can  see  that  in  our  bringing  them  into  the  picture  we 
hope  to  expose  them  to  the  broad  gamut  of  operations  and  research. 

There  are  some  restrictions.  For  example,  we  cannot  have  the  com- 
mittee involve  itself  in  specific  licensing  operations  because  that  is  a 
specific  function  of  the  Commission's  regulatory  role.  Although  they 
can  use  those  cases  for  examples  in  terms  of  the  way  things  develop 
we  want  to  be  sure  we  do  not  involve^  them  in  the  regulatory  sense. 
Research  and  development  and  planning  for  the  future  is  involved 
and  we  look  to  this  as  a  continumg  relationship  where  we  will  have 
the  option  of  their  looking  at  both  general  and  specific  aspects. 

Mr.  D.u)DArao.  We  certainly  would  be  interested  in  getting  your 
views  on  that. 

Dr.  Tape.  These  are  preliminary.  Discussions  are  underway  with 
the  Academy. 

The  group  has  not  been  appointed.  The  point  here  is  that  the  older 
committees  which  have  been  involved,  as  Dr.  Lieberman  was  saying, 
have  at  times  addre^ed  themselves  to  certain  specific  questions.  Here 
we  want  a  little  broader  consideration. 
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(The  proposal  referred  to  is  as  follows:) 
National  Academy  or  Sciences — NAS-NAE  En vibon mental  Stv^ies  Boakd 

Proposal  for  Advisory  Services  to  the  Atomic  Energy  Commission  Concerning 
Long-Range  Radioactive  Waste  Management  Plans  and  ProgramM  far  an 
Expanding  Nuclear  Energy  Industry 

Progrnm  Administration: 

0.  K.  Rbeo, 
Ewecutive  Secretary,  NA8-NAB  BmoiromHental  Studies  Board, 
Phone:961-1706. 
Contract  Administration : 

B.  L.  Kbopp. 
Deputy  Business  Manager,  NAS-NAB^NRC. 
Phone:  961-1213. 

Proposal  fob  Committee  on  Radioactivb  Waste  Disposal  Advisoby  to  the 
Atomic  Enebqt  Commission 

This  proposal  is  submitted  in  response  to  discnssions  between  representatives 
of  the  Atomic  Energy  Commission  and  the  National  Academy  of  Sciences  con- 
cerning utilization  of  the  services  of  the  Academy  in  connection  with  the  disposal 
of  radioactive  wastes. 

If  this  proposal  meets  with  AEC  approval,  the  Academy  would  pareceed  with  the 
appointment  of  an  appropriate  committee  to  review  and  advise  the  A£C  concern- 
ing long-range  radioactive  waste  management  plans  and  programs  for  an  expand- 
ing nuclear  energy  industry.  This  primary  task  would  include  the  general  assess- 
ment of  the  adequacy  of  the  present  and  projected  technolc^y  in  relation  to  meet- 
ing long-range  health,  safety  and  other  environmental  requirements,  and  the 
identification  of  new  research  needs. 

The  general  scope  of  the  Committee,  as  stated  above,  may  be  modified  or  ex- 
tended as  needed  by  mututd  consent  of  the  Commission  and  the  Academy.  Specific 
studies  would  be  undertaken  on  the  initiative  of  either  the  Commission  or  the 
Committee  following  agreement  of  representatives  of  the  Academy  and  of  the 
AEC  on  the  objectives  of  such  studies.  It  is  understood  tha4:  the  Conuoittee  would 
not  be  requested  to  provide  advice  on  specific  cases  which  normally  come  within 
the  purview  of  the  AEC  Advisory  Committee  on  Reactor  Safeguards. 

The  NAS-NAE  Environmental  Studies  Board  would  periodically  review  and 
guide  the  work  of  the  new  Committee.  The  general  concept  for  ovganisation  and 
operation  of  the  Committee  would  be  as  follows :  The  Committee  membership, 
which  shall  be  discussed  with  the  AEC,  would  include  professional  competence 
from  essential  areas  such  as  health  physics,  chemical  engineering,  environmental 
engineering,  meteorology,  geology,  hydrology,  industrial  hygiene,  oceanography, 
and  geological  sciences.  Where  necessary  ad  hoc  panels  would  be  established  to 
develop  specific  areas  essential  to  the  Committee  effort  AEC  will  be  i^ven  ade- 
quate prior  notice  of  each  Committee  meeting  and  invited  to  be  represented  by 
one  or  two  liaison  representatives. 

Throughout  the  conduct  of  its  work  the  Committee  would  depend  upon  the  co- 
operation of  the  Commission,  its  staff,  and  its  contractors  to  furnish  available 
information  and  data  as  these  may  be  required.  The  initial  orientation  task  of 
the  Committee  would  be  to  become  familiar  with  both  AEC  and  industrial  waste 
operational  practices ;  plans  for  waste  management  and  associated  surveillance 
activities ;  and  research  and  development  programs.  A  series  of  briefings  would 
be  required,  and  it  is  contemplated  that  the  Committee,  or  particular  members 
thereof,  would  spend  sufficient  time  at  disposal  sites  reviewing  the  work  already 
completed  or  underway  on  the  various  waste  management  approaches.  The  next 
task  of  the  Committee  would  be  to  compile  a  comprehensive  listing  of  various 
topics  within  the  scope  of  the  Committee's  charter,  that  could  be  considered  by 
NAS  and  AEC  as  additional  topics  for  study  by  the  Committee. 

The  Committee's  report (s)  would  be  furnished  to  the  Commission  for  its  con- 
sideration and  any  distribution  beyond  the  AEC.  The  time  schedule  for  reporting 
would  be  worked  out  with  the  Commission  and  the  Committee  in  the  course  of 
the  initial  meetings. 
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Funds  are  requested  to  cover  general  operating  costs  of  the  Ck)]nmittee  for  a 
two-year  period  from  March  1, 1968.  to  February  1970,  at  a  level  of  about  $50,000 
per  year.  It  is  expected  that  special  studies  or  tasks  will  be  identified  as  the 
Committee  proceeds  with  its  work,  which  may  require  separate,  additional 
so^^rt. 

Mr.  Daddario.  Could  you  go  into  your  relationship  with  other  agen- 
cies a  little  bit?  You  have  talked  about  ESS  A  and  others  such  as 
HEW.  Is  this  a  relationship  where  you  call  them  in  when  you  feel 
you  need  them,  or  do  you  have  a  committee  structure  where  there  are 
regular  meetings  and  regular  opportunities  for  people  to  come  to 
judgment  about  these  things? 

Dr.  LiEBERMAN.  As  I  indicated,  and  this  goes  back  in  history,  in 
certain  instances  we  hare  something  even  b^ter  than  that.  There  is 
an  employee  of  ESS  A  paid  by  ESS  A  who  has  a  desk  right  across  the 
hall  from  me  who  then  Deccwnes  familiar  with  our  programs  and  prob- 
lems, but  tlien  he  has  access  on  a  continuing  basis  to  all  the  competen- 
cies and  facilities  which  exist  in  that  organizaftion. 

As  a  result  of  that  very  close  working  relationship,  and  I  use  this 
only  as  an  example,  at  the  National  Beactor  Testing  Station  in  Idaho 
we  have  had,  ever  since  it  has  been  in  opewttion,  an  ESSA  ^roup 
which  is  doing  research  and  development  in  meteorological  diffusion  at 
that  testing  station  for  our  purposes,  but  it  is  also  useful  to  the  industry 
in  general. 

I  mi^t  also  point  out,  again  in  this  specific  area,  the  working  re- 
lationships have  been  intimate  and  extensive.  When  we  first  asked 
them  to  put  out  a  docum«it  called  Meteorology  and  Atomic  Energy, 
back  in  1965  or  1956,  that  document — and  this  might  be  a  self-serving 
declaration  but  it  is  a  fair  one — I  think  represents  a  major  contribu- 
tion to  air  pollution  meteorology,  not  omy  for  the  Atomic  Energy 
Commission  and  the  nuclear  industry  but  mdustry  in  g^ieral.  They 
are  now  c(mipletin^  a  revision  of  that  document. 

The  working  relationship,  therefore,  is  far  from  haphazard.  There 
is  AEC  money  which  goes  to  these  agencies  when  it  is  required  to  sup- 
port research  and  dev^pment  1^  those  agencies.  I  could  list  the  agen- 
cies with  whom  we  work  m  this  regard.  TTiey  cover  almost  every  agency 
which  has  anything  to  do  with  the  environment — ^Fish  and  Wildlife, 
Public  Healtih  Service,  Greological  Survey,  Weather  Bureau,  and  many 
others. 

At  this  point  in  time  only  ESSA  and  the  Greological  Survey  are  rep- 
resented m  actual  employees  assigned  to  us,  but  at  one  time  this  also 
included  the  Public  Health  Service. 

I  can  hardly  overemphasize  the  importance  we  attach  to  this  kind 
of  relaticHiship  and  the  value  that  has  accrued  from  it. 

Mr.  Daddario.  Let  us  take  the  Fish  and  Wildlife  reference,  which  I 
think  is  at  the  bottom  of  page.  You  say : 

The  Oommisslon  takes  into  account  reconcentration  aspects  in  setting  release 
limits  to  the  environment  from  operating  facilities.  U.S.  Fish  and  Wildlife  Serv- 
ice  is  regularly  consulted  on  que^ions  in  this  area. 

Who  has  the  veto  if  there  are  disagreements  ?  How  do  you  come  to  a 
judgment  about  what  you  can  or  cannot  do  ? 

Dr.  LonoBERMAN.  Let  me  say  one  thing  by  way  of  introduction  to  this 
point,  Mr.  Chairman. 
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First  of  all,  the  Fish  and  Wildlife  Service  at  its  laboratory,  the  (me 
I  am  generally  familiar  with  being  in  North  Carolina,  has  done  an 
extensive  amount  of  work  on  the  behavior  and  uptake  of  radioaotive 
materials  by  various  marine  organisms.  This  has  provided  the  basic 
information  which  is  required  to  do  the  kind  of  thing  indicated  in  the 
statement. 

From  the  standpoint  of  the  regulatory  function  of  the  Commission, 
when  they  get  an  application  for  a  license  for  a  commercial  plant  they 
routinely  send  these  applications  over  to  the  Fish  and  Wildlife  Service 
and  ask  for  their  comments.  As  far  as  I  know  there  has  been  no  in- 
stance where  the  Fish  and  Wildlife  Service  has  come  in  with  a  com- 
ment which  indicates  that  something  more  has  to  be  done  where  this 
has  been  overriden  by  the  regulatory  people. 

I  think  the  answer  to  your  question  is,  therefore,  that  if  indeed  there 
were  an  argument  that  developed  in  a  particular  situation,  while  the 
Fish  and  Wildlife  Service  as  a  result  of  this  relationship  would  not 
liave  a  veto  power,  their  comments  would  be  considered  and  would  be 
made  available  to  the  public  in  accordance  with  regulatory  procedures. 
Insofar  as  this  comments  relates  to  radioactivity  and  radiological 
safety,  the  AEC  re^atory  function  would  be  such  that  what  the  Fish 
and  Wildlife  Service  means  would  be  incorporated  in  whatever  re- 
quirements the  regulatory  people  came  up  with  and  which  a  licensee 
would  have  to  meet. 

Mr.  DAr«)ARio.  The  Fish  and  Wildlife  people  probably  would  have 
to  depend  pretty  much  on  information  you  give  them  as  to  the  effects 
of  this. 

Dr.  LiEBBRMAN.  No,  because  they  have  done  work  in  this  area  them- 
selves with  their  own  people.  They  have  carried  out  in  their  labora- 
tories uptake  studies  and  reconcentration  studies  of  various  radio- 
active materials.  They  have  done  it  in  the  past  and  so  far  as  I  know 
thOT  are  continuing  this  work. 

This  is  another  example  of  not  building  up  a  tremendous  dupli- 
cating competency  withm  our  own  in-house  organization  in  a  spe- 
cialized aspect  of  the  business. 

If  radioactive  materials  might  get  to  where  fish  will  get  to  them 
we  ought  to  know  how  they  interact  and  we  ought  to  go  to  the  people 
who  have  the  experience  and  competence  in  these  areas.  This  is  what 
was  done.  This  does  not  mean  the  Fish  and  Wildlife  Service  are  tibe 
only  ones  who  have  been  working  in  this  area.  The  comments  and 
views  that  the  Fish  and  Wildlife  Service  would  come  up  with  in  this 
connection  would  be  based  on  their  own  knowledge,  experience,  and 
competence. 

Mr.  Daddario.  We  can  take  that  as  a  somewhat  typical  example  of  a 
Government  agency  with  which  you  have  worked  over  the  course  of 
time  and  which  has  developed  an  ability  to  look  into  radioactive  prob- 
lems and  to  come  to  a  judgment  as  to  how  they  can  accomplish  their 
own  missions.  Then  you  work  with  them  in  botii  providing  the  an- 
swers and  coming  to  solutions. 

Dr.  LiEBERMAN.  That  is  quite  right,  Mr.  Chairman. 

Mr.  Daddario.  Dr.  Liebeman,  it  probably  comes  as  no  surprise  to 
you  that  we  might  on  occasion  have  some  national  coal  policy  news- 
letters come  to  this  committee.  There  is  in  here  a  statement  about  a 
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General  Electric  permit  which  I  would  like  to  read  to  you  and  would 
like  your  comment. 
It  says: 

The  Atomic  Energy  Commission  this  week  granted  to  General  Electric  a  pro- 
Tisional  permit  to  construct  an  irradiated  nuclear  reactor  fuel  reprocessing  plant 
in  Grundy  County,  Illinois,  adjacent  to  the  three  Dresden  nuclear  power  sta- 
tions of  Commonwealth  Edison  Company.  One  condition  attached  to  the  con- 
struction permit  was  that  General  Electric  show  proof  that  the  land  on  which 
nuclear  waste,  created  in  the  plant  operation,  will  be  stored  has  been  trans- 
ferred to  the  State  of  Illinois,  which  wiU  exercise  permanent  control. 

The  plant,  to  be  known  as  the  Midwest  Fuel  Recovery  Plant,  will  have  a 
capacity  for  processing  compacted  uranium  dioxide  at  an  annual  rate  of  300 
metric  tons  of  uranium.  It  is  designed  to  recover  plutonium,  neptunium  and 
uranium  from  fuels  which  have  been  used  in  nuclear  power  plants. 

Highly  radioactive  wastes  which  wUl  be  produced  are  to  be  reduced  to  solids, 
canned  and  placed  in  storage  basins  below  ground  level  and  under  cooling  water. 
Gaseous  effluents  from  the  plant  operation  which  will  be  released  into  the  atmos- 
phere will  be  kept  within  safe  levels,  ABC  said.  In  addition,  AEC  says  the  plant 
is  so  designed  that  the  gases  wiU  be  trapped  inside  the  structure  in  case  of  un- 
controUed  release  due  to  an  acdUlent  of  some  sort 

In  view  of  everything  that  we  have  said,  we  get  the  feeling  that 
there  is  a  certain  amount  of  instability,  it  is  more  than  just  stormg  of 
this  if  you  have  to  store  it  under  coolmg  -water. 

Dr.  LiisBERMAN.  Mr.  Chairman,  we  did  not  go  into  all  the  process  de- 
tails. We  mentioned  solidification  and  storage  in  salt. 

Mr.  Daddahio.  I  understand  that,  I  just  add  one  further  point.  If 
yon  would  like  to  just  answer  this  for  the  record,  yon  may. 

Dr.  LiEBERMAN.  Fine.  What  you  read  there  is,  I  believe^  consistent 
with  our  approach  and  the  comments  that  I  have  made  this  morning. 
The  wastes  are  stored  in  water  for  an  interim  period  because  of  the 
heat  involved  from  the  radioactive  decay.  It  is  being  stored  in  a  way 
that  later  the  General  Electric  Co.  would  be  able  to  remove  it  and 
transport  it  to  a  salt  mine  if  that  was  going  to  be  its  permanent  dis- 
posal place. 

Mr.  Daddakio.  It  is  not  inconsistent  with  what  you  have  said. 

Dr.  liiEBERMAN.  That  is  correct. 

Mr.  Daddario.  During  this  period  of  time  there  is  the  need  for  much 
closer  surveillance  than  after  30  years. 

Dr.  LlEBERMAN.  YcS. 

Dr.  Tape.  The  point  of  the  State  control  of  land,  for  example,  is 
indicative  of  public  authority  that  has  long-term  cognizance  of  the 
land  on  which  this  is  to  be  placed  and  you  do  not  have  to  worry  about 
a  question  of  a  private  company  that  might  move  out,  and  so  on.  It  is 
a  anestion  of  loolring  at  the  permanent  commitments. 

Mr.  Daddamo.  Once  this  is  transferred  to  the  State,  such  as  Illinois, 
how  do  you  stay  on  top  of  it  for  this  period  ?  Who  checfa  and  gives 
advice  ?  What  controls  do  you  have  ? 

Dr.  Tape.  This  depends  on  the  particular  State,  Mr.  Daddario.  One 
of  the  features  of  the  Atomic  Energy  Act  is  recognition  that  public 
health  and  safety  matters  have  long  oeen  under  the  cognizance  of  the 
States.  The  Atomic  Energy  Act  autnorizes  the  Commission  to  transfer 
to  a  State  certain  of  the  (5)mmission's  re^latory  authority  over  radio- 
active materials  when  the  Governor  certifies  that  the  State  has  a  regu- 
latory program  which  is  adejquate  to  protect  health  and  safety,  and 
the  Commission  makes  a  finding  that  tne  State's  program  is  adequate 
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as  certified  by  the  Gh>vemor  and  is  compatible  with  the  AEC's  re^* 
latory  program.  The  authority  transferred  to  the  State  includes 
licensing  and  inspection  of  low  level  radioactive  wastes.  AEC,  und^ 
its  regulations,  retains  authority  over  wastes  resulting  from  the  proc- 
essing of  irradiated  nuclear  fuel.  Thus,  a  State  which  nas  entered  into 
an  aj^reement  with  the  AEC  for  the  transfer  of  regulatory  authority 
would  supply,  through  its  public  health-radiologicd  safety  authority^ 
licensing  and  inspection  for  low  level  wastes.  For  high  level  wastes,^ 
the  AEC  regulatory  side  would  continue  to  license  and  inspect  to  see 
to  it  that  sucn  wastes  are  controlled  in  accordance  with  the  AEC  regu- 
lations. As  I  recall  it,  Illinois  has  not  yet  exercised  this  option ;  so  tnis 
would  be  an  AEC  responsibility  even  for  low  level  wastes. 

Mr.  Daddajho.  If  you  were  to  transfer  this  responsibilitj  to  a  State, 
would  you  watch  it,  and  if  there  occurred  a  period  of  political  instabil- 
ity in  that  State,  maybe  some  budgetary  proolems  where  they  could  not 
continue  the  maintenance  control,  could  you  then  step  in  again? 

Dr.  Tape.  Part  of  the  agreement  with  a  State  is  to  maintain  com- 
patibility with  the  Federal  program  of  regulation  in  this  area.  We 
do  meet  with  them  and  go  over  their  plans  and  operations  at  regular 
intervals  to  assure  ourselves  that  they  are  continuing  as  thery  indicated 
at  the  time  of  signing  the  agreement.  The  Commission  is  authorized 
to  terminate  or  suspend  the  agreement  with  a  State  and  reassert  its* 
own  licensing  and  regulatory  authoritj  upon  request  of  the  Governor, 
or  upon  a  finding  that  such  termination  or  suspension  is  required  to 
protect  the  public  health  and  safety.  I  think  we  would  prefer  to  help 
correct  their  deficiencies  rather  tJian  to  take  away  authority  in  any 
sense  of  reverting  to  Federal  control.  As  noted  earlier,  however,  the 
Commission's  auSiority  over  wastes  from  plants  which  process  irradi- 
ated fuel  is  not  transferred  by  the  agreement  but  is  retained  by  AEC. 

Mr.  Daddabio.  But  one  way  or  me  other,  you  do  have  a  way  to 
pull  the  thing  back? 

Dr.  Tape.  We  do  have  sufficient  influence  and  control  that  this  can 
be  done. 

Mr.  Daddakto.  Dr.  Lieberman,  Mr.  Carpenter  was  attracted  by  a^ 
magazine  concerning  the  amount  of  radiation  which  may  be  harmxul. 
Now,  there  are  statements  here  about  dosage  levels.  I  am  concerned 
about  t^e  problem.  If  there  is  an  a|;reed-iqpon  lifetime  exposure,  how 
do  you  take  into  consideration  dinerent  parts  of  the  country  or  the 
world  where  the  natural  radiation  problem  may  be  greater  than  in 
other  parts?  What  happens  when  you  need  to  be  X-rayed,  dental  or 
otherwise,  and  how  does  this  fit  into  this  picture?  How  does  the  ordi- 
nary person,  as  he  goes  about  his  daily  life,  as  he  gets  involved  with 
radiation,  natural  and  otherwise,  medical,  or  what  have  you;  how 
is  he  protected  under  this  10-percent  emission  or  less? 

Dr.  LiEBERMAN.  As  an  individuaL  I  do  not  think  anybody  that 
goes  for  a  dental  X-ray  or  a  chest  i-ray  has  any  more  idea  than  a 
rabbit  how  much  dosage  he  is  getting. 

Mr.  Daddario.  Does  that  include  l£e  fellow  who  is  X  raying  him? 

Dr.  Tape.  Some. 

Dr.  LnsBERMAN.  In  some,  I  guess  that  is  true.  Althou^  I  have  the 
impression,  as  a  layman  in  this  area,  that  that  situation  is  improving 
markedlv,  that  the  dental  associations  and  medical  associations  are 
indeed  aoing  a  substantial  job  in  trying  to  keep  to  a  minimum  the 
amount  of  exposure  that  is  required  for  medical  reasons. 
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Dr.  Tape.  One  of  tlie  byprodiicts  of  our  business  has  been  increasing 
co^izance  on  the  part  of  the  medical  and  dental  raidologists,  X*ray 
technicians,  the  people  in  the  field,  both  on  the  user  side  and  on  the 
equipment  supplier  side.  I  think  the  question  of  X-ray  exfyosure  has 
received  much  attention  and,  as  such,  is  being  looked  at  in  a  very 
concerted  way. 

Mr.  Daddabio.  Because  the  patient  does  not  know,  as  Dr.  Lieberman 
says.  It  is  important  for  those  who  are  handling  the  equipment  in- 
volved to  understand  the  situation  to  the  highest  degree.  The  indica- 
tion is  not  just  from  you,  of  oourse,  but  from  others  that  this  is  not 
the  case. 

Dr.  Tape.  Actually,  Mr.  Chairman,  I  think  the  situation  here  is 
that  levels  which  have  been  established  for  what  ^ou  might  call  the 
manmade  radiations  have  tried  to  take  into  consideration  that  the 
general  public  does  receive  X-rays  in  a  medical  diagnostic,  or  thera- 
peutic way,  and  the  standards  do  take  into  account  some  average 
value  that  might  be  concerned  there.  So  that  on  the  average  these 
levels  have  tri^  to  reflect  that. 

Now,  what  this  does  not  do  is  address  itself  to  the  individual  who 
is  undergoing  some  rather  drastic  radiation  therapjr.  This  is  a  matter 
of  judgment  on  the  part  of  the  doctor  and  his  patient  as  to  what  is 
right  for  the  patient  under  the  circumstances. 

The  philosophy  behind  all  radiation  exposure  is  that  there  be  some 
kind  of  a  risk-benefit  evaluation.  The  levels  have  been  set  as  low  as 
they  have  for  the  general  public  because  it  is  felt  that  the  risk  at  that 
level  is  far  less  than  the  benefits  that  are  being  achieved  by  the 
presence  of,  say,  nuclear  reactor  plants  or  other  applications. 

On  the  other  hand,  an  individual  may  be  given  a  very  high  ex- 
posure to  radiation  for  medical  reasons  if  his  doctors  believe  that 
such  treatment  is  reouired  to  cure  a  serious  malady.  In  this  case  the 
benefit  is  the  possible  cure  of  the  maladj  and  this  may  be  much 
larger  than  the  risk  from  exposure  to  radiation.  This  is  ttie  kind  of 
evaluation  that  one  makes.  I  think  you  and  I  mentally  do  this  every 
time  we  may  be  asked  "Do  you  want  another  set  of  dental  X-rays?" 
And  vou  think  back  as  to  when  you  had  the  last  set  and  maybe  you 
say  "Yes,"  and  maybe  you  say  "No."  So  it  is  in  that  context  that  I 
think  we  are  all  much  more  conscious  of  the  situation. 

Mr.  Daddario.  I  remember  when  I  had  the  last  one.  But  as  I  listen 
to  you,  I  wonder  when  I  am  going  to  get  the  next  one. 

Dr.  Tape.  Improvements  are  being  made.  Here  we  know  those 
X-rays  can  help  us,  they  can  find  things  that  need  to  be  cured,  so  we 
make  our  decision  as  to^  how  frequently  this  needs  to  be  done. 

Mr.  D.vi>DARio.  Commissioner  Tape,  I  think  that  is  all  well  and  good. 
Yet^  it  do^  not  take  into  consideration  the  millions  of  Americans  who 
do  not  go  into  this  process  of  whether  to  cure  or  not,  but  who  just  go 
from  day  to  day  doing  what  they  have  to  do  and  are  X-rayed  when 
the  doctor  says  they  ought  to  be,  for  teeth  or  anything  else.  They  take 
whatever  dosages  are  imposed  upon  them.  Somehow,  I  would  think 
that  to  be  the  general  case  and  I  would  suspect  that  that  would  be  the 
kind  of  research  that  you  would  feed  into  your  own  requirements. 
It  would  seem  to  me  to  be  dangerous  for  you  to  do  otherwise. 
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Dr.  Tape.  As  I  said,  the  initial  reference  levels  have  tried  to  take 
into  account  that  for  medical  purposes  one  does  have  this  somewhat 
average  value  that  you  would  expect  him  to  be  receiving. 

Mr.  Daddario.  Dr.  Lieberman,  doesn't  this  get  us  back  to  our  earlier 
discussion.  Because  we  are  operating  on  information  that  we  are 
confident  about  but  which  is  not  absolutely  precise,  that  we  ought 
to  in  all  of  these  areas,  including  radiation,  do  the  amount  of  research 
necessary  to  be  able  to  come  to  determinations  as  quickly  as  possible. 

Dr.  LiEBERMAN.  I  Certainly  think  it  is  important  that  we  do  this 
research,  Mr.  Chairman.  As  I  indicated,  extensive  work  is  going  on. 
However,  and  this  is  a  personal  belief,  I  think  we  know  a  lot  more 
about  radiation  and  its  potential  effects  and  what  to  do  about  them 
than  a  lot  of  other  things  that  we  do  not  know  very  much  about. 

My  wife,  for  example,  is  an  avid  coffee  drinker  and,  if  I  were  to  ask 
the  question  "Well,  is  all  the  caffein  you  are  taking  in — does  it  have 
any  carcinogenic  possibilities?"  I  don't  know  whether  it  is  known. 
I  recall  a  statement  made,  I  think  it  was  by  Dr.  George  Beadle,  the 
geneticist,  who  is  presently  in  Chicago,  I  believe,  and  was  chairman 
of  a  group  that  the  National  Academy  of  Sciences  had — ^Dr.  Wolman 
can  remember  this-yon  the  biolo^cal  effects  of  atomic  radiation.  Dr. 
Beadle — I  think  he  is  the  one — said  that  we  are  in  beter  shape  in  terms 
of  assessing  the  potential  effects  and  how  to  control  them  in  connection 
with  radiation  than  many  other  things  that  we  accept  on  a  daily  basis. 
Now,  once  again,  this  does  not  mean  that  we  should  rest  on  our  laurels. 
I  think  more  work  has  to  be  done  because  of  the  unique  aspects  of  this 
particular  possible  insult  to  use  as  human  beings.  So  wnile  I  agree 
completely  with  your  comment  that  this  research  has  to  be  done  to  pin 
this  down  better,  I  am  simply  indicating  that  I  think  there  does  exist 
the  basis  for  the  rational  development  of  this  industry  and  its  control. 

Mr.  Daddario.  I  find  no  disagreement  with  that.  I  think  we  are 
doing  marvelously  well.  I  think  it  is  quite  obvious  that  this  is  the 
situation.  We  are  involved  with  a  program  which  just  a  short  while 
ago  people  could  not  even  believe.  It  is  now  in  a  sense  becoming  a  way 
of  life.  There  is  a  tendency  when  this  happens  for  us  to  accept  thin^ 
and  to  do  less  than  we  ougnt  to.  We  do  have  regulatory  controls  whidi 
are  imposed  in  this  particular  area  and  we,  therefore,  have  an  extra 
responsibility.  We  know  it  happens  in  any  place  where  some  heated 
water  goes  into  a  river,  such  as  the  Connecticut  River.  Everybody  gets 
up  in  arms  because  they  think  of  all  the  problems,  not  just  those 
attendant  to  that  emission,  but  they  begin  imagining  everything  else* 
This  has  a  ^eat  effect  on  the  whole  psychological  structure  of  an  area. 

I  recognize  your  problems,  and  I  do  not  in  any  way  mean  to  be 
critical  about  what  you  are  not  doing.  You  are  doing  a  great  deal» 
but  I  do  think  it  is  important  for  us  to  understand  that  at  a  time  when 
activities  in  this  field  become  more  and  more  commonplace  and  become 
accepted  as  a  way  of  life,  that  is  the  time  when  it  could  be  more 
dangerous. 

Dr.  LiEBERMAN.  This  is  quite  right,  I  fully  agree  with  that.  I  think 
this  in  itself  is  justification  for  carrying  out  the  kind  of  research  and 
development  program  that  is  being  done. 

Dr.  Tape.  I  also  think  that  in  all  of  these  areas,  not  jnst  the  radiation 
area  but  in  all  of  them,  we  are  operating  with  what  I  call  moving 
targets. 
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We  may  have  a  certain  evaluation  today  but  additional  research, 
development,  additional  experience  may  change  our  views  in  10  years. 
That  is  what  I  consider  to  be  a  moving  target. 

Mr.  Daddabio.  Commissioner  Tape,  that  is  exactly  how  I  feel  about 
it.  We  must  recognize  that  these  are  moving  targets  and  that  there 
is  so  much  to  be  done  and  we  oujght  not  to  take  a  ho-hum  attitude  about 
this.  In  a  sense,  we  are  beginning  to.  The  great  part  of  your  work  is 
still  ahead  of  you  from  the  standpoint  of  how  you  will  be  able  to  conae 
to  judgments  about  certain  things.  If  we  can  recognize  that  and  give 
a  contmued  sense  of  urgency  to  what  you  are  doing  we  may  all  do  a 
better  job.  This  is  partially  our  responsibility  in  the  Congress.  It  is 
of  vital  urgency  to  us  to  accomplish  more  while,  at  the  same  time, 
making  certain  we  are  doing  all  these  things  at  the  highest  level  oi 
competence  that  we  can.  You  give  every  indication  in  your  testimony 
today  that  that  is  what  you  are  doing. 

Mr.  Brown? 

Mr.  Brown.  Let  me  ask  just  a  question  or  two  on  this  moving  target 
theme. 

There  has  been  a  very  major  growth  in  nuclear  power  capacity  over 
the  last  10  years,  as  your  chart  and  presentation  show.  You  have  made 
projections  going  to  the  next  20  to  50  years.  Roughly,  what  kind  of 
an  annual  growm  rate  in  nuclear  power  capacity  have  you  been  pro- 
jecting to  get  these  figures?  Or  do  you  do  it  on  that  basis  when  you 
are  estimating  the  amount  of  waste  that  will  be  produced  in  1990  or 
2020,  for  example? 

Dr.  LiEBERMAK.  Mr.  Brown,  one  comment  I  would  make  there 
is  that  the  estimate  we  made  at  the  time  of  the  paper  that  the 
chairman  referred  to  earlier,  and  what  happened  in  1967  did  not 
check  out.  The  industry  grew  at  a  much  more  rapid  rate  than  was 
estimated.  I  think  that  tlie  estimates  that  are  made  go  something 
like  this:  By  the  year  2000^  half  the  installed  capacity  will  be  nuclear 
and  by  1980  its  percentage  is  something  like  maybe  25  or  30  percent. 

Mr.  Brown.  The  amount  of  total  installed  capacity  ? 

Dr.  LiEBERMAN.  The  total  installed  capacity  from  nuclear  sources. 

Dr.  Tape.  Mr.  Brown,  one  has  to  realize  that  we  work  closely 
with  the  Federal  Power  Commission  in  trying  to  look  to  the  future 
as  to  what  the  total  requirement  may  be.  Then  with  some  feeling 
for  the  total  requirement,  our  people  can  look  at  various  areas  of 
the  coimtry  and  see  to  what  extent  we  feel  that  the  utilities  may  be 
moving  in  a  nuclear  direction  or  in  a  fossil  direction.  We  have  to 
make  some  judgments  as  to  what  this  may  be  like  at  that  time. 
Earlier  when  Dr.  Lieberman  was  talking  about  electricity  for  a  cer- 
tain resrion,  it  was  the  Federal  Power  Commission  that  provided  that 
kind  OI  background  information. 

So  it  is  a  judgment,  then,  of  two  kinds :  One,  what  the  total  is  apt 
to  be  and,  then  given  the  total,  what  is  the  break  between  the  two, 
fossil  and  nuclear,  apt  to  be.  That  is  the  way  we  develop  our  esti- 
mates. You  can  see  that  some  of  these  are  pretty  fuzzy.  When  we  came 
out  about  a  year  ago  with  our  1980  estimate  we  said  120,000  to  170,000 
megawatts.  You  may  say  to  me  that  is  a  pretty  wide  range:  but  the 
point  is  that  the  actual  nuclear  power  growth  pattern  is  determined 
by  the  selections  by  the  utilities  and  is  not  in  our  hands.  It  is  the 
public  and  the  utilities  who  make  these  selections. 
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So  it  has  to  be  pretty  broad.  But  having  made  the  estimates,  then 
Dr.  Lieberman's  group  can  go  ahead  and  try  to  say  "All  right,  if 
that  is  the  situation  then  these  are  the  quantities  of  wastes  we  might 
anticipate." 

Mr.  Brown.  But  we  are  talking  here  about  a  growth  rate  in  which 
installed  capacity  is  probably  doubling  eT^ery  10  years  or  something 
-of  that  magnitude. 

Dr.  Tapr.  That  is  ri^ht. 

Mr.  Brown.  This  kmd  of  a  logarithmic  curve  produces  tremendous 
changes.  For  example,  that  figure  of  3  acres  of  salt  mine,  if  you  are 
doubling  every  10  years  you  are  going  to  need  6  acres  in  10  years, 
and  12  acres  in  another  10  years. 

Dr.  LiEBERMAN.  That  is  the  figure  of  2000.  You  are  quite  right,  if 
indeed  beyond  2000  the  demands  for  energy  increase  at  the  rate  of 
doubling  every  10  years,  then  that  is  what  we  are  going  to  have  to 
contend  with. 

Dr.  Tape.  There  are  some  other  problems  that  are  going  to  enter  into 
this,  if  you  start  looking  that  far  m  the  future  and  assume  a  doubling 
^very  10  years.  The  water  that  is  available  for  cooling  may  be  a  limita- 
tion on  how  rapidly  this  expansion  transpires.  There  may  be  a  number 
of  other  limitations  that  come  in.  We  may  not  be  aMe  to  double  every 
10  years.  So  there  are  many  other  factors  that  come  into  this,  not  all 
related  to  nuclear  power  in  any  way. 

Mr.  Brown.  Your  projections  haven't  gotten  to  the  point  where  you 
see  any  leveling  oflf  of  this  process?  You  have  not  projected  a  steady 
state  situation. 

Dr.  Tape.  Well,  we  have  cut  off  at  the  year  2000  because  we  realize 
that  to  continue  that  kind  of  a  projection  is  hard  to  rationalize  right 
now.  I  think  most  of  us — there  are  many  utility  people  too — ^have  con- 
siderable difficulty  just  imagining  what  these  systems  are  going  to  be 
li ke  30  years  from  now. 

Mr.  Brown.  Unfortunately,  there  are  a  lot  of  curves  in  our  society 
today  which  have  this  same  characteristic.  What  about  the  growth  in 
other  areas  of  the  world,  other  than  the  United  States?  Do  you  project 
similar  patterns  of  growth  in  installed  nuclear  capacity  ? 

Dr.  Tape.  We  do  the  same  thing  on  an  international  basis,  not  in  the 
Soviet  bloc  sphere  but  in  the  rest  of  the  world.  These  percentages  vary 
depending  on  the  coimtry,  the  locale,  and  so  on. 

One  can  be  misled  a  little  bit  because  there  are  areas  in  which  the 
present  electrical  generating  capacity  now  is  very  small.  So  they  are 
m  a  catch-up  role  and  may  be  doubling  every  5  years.  Others  that  are 
somewhat  more  like  ourselves,  then  their  growth  rates  are  something 
like  ours. 

On  the  other  hand,  in  certain  areas  of  Europe  where  they  have,  for 
example,  been  importing  coal  from  us,  the  economic  pressures  on  them 
to  go  to  the  nuclear  route  are  higher  than  they  would  be,  let's  say.  in 
our  country.  So  one  has  to  make  a  region-by-region  evaluation.  One 
finds  lower  growth  rates,  higher  growth  rates,  one  finds  some  areas 
where  nuclear  is  moving  more  rapidly  than  we  are.  Enghuid,  for 
example,  had  more  megawatts  on  the  grid  than  we  did.  These  are 
matters  of  time  and  how  they  develop. 
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Mr.  Brown.  It  bothers  me  a  little  to  see  these  projections  made  for 
a  period  of  time  which  it  appears  as  if  we  can  handle  the  results,  yet 
in  a  very  short  period  of  time  after  that  for  reasons  which  are  uncon- 
trolable,  we  could  not  handle  the  results.  For  example,  the  total  water 
supply  of  the  United  States.  I  am  becoming  more  and  more  concerned 
about  the  need  to  do  planning  for  what  you  might  call  a  st^le  state 
society,  a  condition  of  society  in  which  these  problems  are  solved 
rather  than  just  saying,  "Well,  we  cannot  project  what  will  happen  in 
another  50  years." 

Dr.  Tape.  You  are  suggesting  consideration  of  a  very  broad  prob- 
lem. My  memory,  for  example,  of  the  i)opulation  that  is  figured  into 
the  year  2000  projection  of  ours  is  300  million  people — for  ftie  United 
States. 

Mr.  Brown.  And  about  7  billion  for  the  whole  world. 

Dr.  Tape.  We  have  based  these  evaluations  on  300  million  people  for 
the  year  2000.  Actually,  I  am  afraid  we  are  going  to  have  have  many, 
many  other  problems  with  300  million  people  that  just  the  electrical 
power  problem. 

Mr.  Brown.  We  are  going  to  have  many  others.  Well,  I  do  not  want 
to  pursue  this  any  further,  Mr.  Chairman,  but  I  tJiink  it  is  a  significant 
problem. 

Mr.  Daddario.  Commissioner  Tape  and  Dr.  Lieberman,  we  still  have 
a  number  of  other  questions  which  we  will  submit  for  the  record.  We 
do  have  two  other  witnesses  who  1  hope  we  might  hear  before  the 
day  is  out. 

Dr.  Tape.  We  would  be  pleased  to  supplement  in  any  way  that  you 
like. 

Mr.  Daddario.  Thank  you.  We  will  be  in  touch  with  you.  We  do 
appreciate  everything  you  have  said.  It  has  been  a  very  interesting- 
momi^  for  the  subcommittee. 

Dr.  T^PE.  Thankyou  very  much. 

Dr.  Lieberman.  Thank  you. 

QuEsnoNS  Submitted  to  Dr.  Joseph  A.  Lieberman  by  the 
Subcommittee  of  SciENcaB,  Research,  and  Development 

Question  1,  The  oentrol  question  U  wheiher  we  are  proceeding  to  count  on 
nuclear  energy  to  fill  our  pou>er  requirements  before  aU  the  dangers  have  been 
identified,  tet^niques  for  eUnUnating  them  have  been  devised,  and  a  complete 
cost-benefit  analysis  performed.  The  pressure  of  economics,  the  momentum  of 
a  commercial  power  reactor  program,  and  tendency  for  the  short  term  gain  at 
the  expense  of  long  term  environmental  effects  makes  this  question  very  impor- 
tant now.  What  research  strategy  is  being  foUowed  to  gain  confidence  that 
nuclear  power  wiU  be  a  tolerable  factor  in  the  world  of  tomorrow t 

Answer.  The  nature  of  radioactivity  as  a  potential  hazard  to  man  and  his 
environment  and  the  importance  of  satisfactory  radioactive  effluent  control  were 
recognised  when  the  atomic  energy  program  was  conceived  under  the  auspices 
of  the  Manhattan  Engineer  District  in  1942.  As  a  consequence,  careful  attention 
has  been  given  by  the  Atomic  Energy  Oommission  from  the  outset  to  the  measure- 
ment, evaluation,  and  control  of  potential  hazards  to  the  environment  from  aU 
Commission  production  and  developmental  activities. 

In  the  planning  and  development  of  nuclear  and  reactor  technology  over  the 
past  20  years,  it  has  been  a  continuing  research  policy  of  the  Commission  to- 
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thoroughly  stndy  all  nuclear  safety  and  radioactive  effluent  control  aspects  of 
each  project  as  an  integral  and  essential  part  of  the  program.  Similarly,  in  the 
planning  and  conduct  of  its  waste  management  research  and  development  pro- 
gram, the  Commission  has  always  considered  the  satisfactory  treatment  and 
permanent  disposition  of  all  waste  materials  as  a  prime  requisite  for  all  program 
activities.  To  assure  the  safe  and  successful  development  of  advanced  reactor 
and  fuel  reprocessing  technology  for  the  expanding  nuclear  power  industry  and 
in  order  to  maintain  the  industry's  safety  record  of  the  past  20  years,  the  AEC 
waste  management  program  will  continue  to  emphasize  a  "preventive"  approach 
in  these  activities  rather  than  a  "curative"  one. 
Briefly  stated,  the  "strategy"  is  to: 

( a )  Identify,  define  and  characterize  potential  problems, 

(6)  Investigate  the  phenomenology  associated  with  the  possible  problems, 

(c)  Develop  technology  as  required  to  properly  cope  with  the  problems, 
and 

(d)  Apply  the  technology  as  engineered  systems  or  processes,  procedures, 
or  other  control  mechanisms. 

Question  2.  "If*  there  is  an  agreed  upon  life  time  emposure  UnUt  to  ioniaimg 
radiation,  how  much  is  consumed  by  natural  background,  »-raps  for  health 
purposes,  fallout,  etc.?  In  other  words,  how  much  leeway  do  we  have  for  addi- 
tional radiation  from  nuclear  power  plant  effluents,  bomb  testing,  "plowshare' 
type  emissions,  etc.?  How  does  this  leetoay  decrease  with  the  predicted  future 
growth  of  nuclear  power? 

Answer.  No  limit  has  ever  been  established  for  the  maximum  ionizinir  radia- 
tion dose  a  person  should  be  allowed  to  receive  in  his  life  time.  The  Federal 
Radiation  Council  (FRC)  in  Its  first  report,  dated  May  13,  1960,  recommended 
radiation  protection  guides  for  the  use  of  Federal  agencies.  These  guides,  which 
lire  generally  consistent  with  the  recommendations  of  the  National  Council  on 
Radiation  Protection  and  Measurements  (NCRP)  and  the  International  Com- 
mission on  Radiological  Protection  (ICRP),  have  been  adopted  by  the  Atomic 
Energy  Commission  in  the  development  of  its  radiation  protection  standards. 

The  FRC  guides  are  applicable  only  to  man-made  sources  of  radiation  and 
are  exclusive  of  the  deliberate  exposure  of  patients  by  medical  doctors.  The  basic 
recommendation  for  general  population  exposure  is  that  the  yearly  radiation 
exposure  to  the  whole  body  of  individuals  in  the  general  population  should  not 
exceed  0.5  rem.  It  was  recognized  that  under  certain  conditions,  such  as  wide- 
i?pread  radioactive  contamination  of  the  environment,  the  only  data  available 
may  be  related  to  average  contamination  or  exposure  levels.  Under  these  circum- 
stances, it  is  necessary  to  make  assumptions  concerning  the  relationship  between 
average  and  maximum  doses.  The  FRC  suggested  the  use  of  the  arbitrary  as- 
sumption that  the  majority  of  individuals  do  not  vary  from  the  average  by  a 
factor  greater  than  three.  Thus,  it  was  recommended  that  a  guide  value  of  0.17 
rem  be  used  for  yearly  whole  body  exposure  of  average  population  groups. 

When  the  size  of  the  population  group  under  consideration  is  suflSciently  large, 
consideration  must  be  given  to  the  genetically  significant  dose.  The  FRC  endorses 
in  principle  the  recommendations  of  the  NCRP  and  ICRP  coneeming  poptilation 
genetic  dose,  and  recommends  the  use  of  the  Radiation  Protection  Guide  of  5  rem 
in  30  years  (exclusive  of  natural  background  and  the  purposeful  exi)0sure  of 
patients  by  practitioners  of  the  healing  arts)  for  limiting  the  average  genetically 
significant  exposure  of  the  total  U.S.  population.  The  use  of  0.17  rem  per  year 
as  a  means  for  assuring  that  the  individual  whole  body  dose  is  not  exceeded.  Is 
likely  to  assure  that  the  gonadal  exposure  guide  is  not  exceeded  in  the  foresee- 
able future. 

The  following  table  is  taken  from  FRC  Report  No.  1.  Though  this  report  Is 
almost  8  years  old,  the  dose  estimates  are  substantially  unchanged.  The  estimated 
per  capital  30-year  dose  ref^ltlng  from  all  weapons  tests  conducted  through  1962 
was  110  millirem.  Atmospheric  tests  conducted  since  1902  have  not  significantly 
increased  this  estimate. 
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Ssiimaied  a$mual  ewpoaure  of  U.8,  population  from  aU  sources  of  ionizing  radia- 
tions— Average  annual  genetically  significant  dose  to  the  population  {millirem) 

Irradiation 

Natural  sources: 
External 

Cosmic    rays 82-78 

Terrestrial  gamma  rays 25-75 

Internal : 

Pota8siam-40 19 

Carbon-14    1. 6 

Radiiim-226 : 2 

Medical  <  exposure  of  patients) : 

Diagnostic  X-rays 40-240 

Therapy   12 

Internal  (radlonnclides) 1 

Occupational 20 

EnTirons  (including  waste  disposal) 5 

Other  (luminousdials,  TV,  etc.) 2 

Total    160-450 

It  should  be  noted  that  of  the  160-450  millirem  estimated  average  annual  pop- 
ulation dose,  less  than  30  millirem  is  attributed  to  the  atomic  energy  industry. 
This  is  less  than  20%  of  the  recommended  guide  for  the  average  annual  popula- 
tion exposure. 

With  regard  to  the  question  concerning  the  predicted  future  growth  of  nuclear 
power,  no  difficulty  is  anticipated  in  maintaining  the  environmental  exposure 
level  well  within  accepted  health  and  safety  standards. 

Question  S.  In  your  testimony  you  discussed  how  the  ABC  obtains  outside 
assessments  and  reviews.  What  built-in  assessment  mechanisms  ewist  uHthin  the 
AECf  Who  arbitrates  disputes  between  the  regulatory  or  licensing  functions  and 
the  reactor  development  people? 

Answer.  There  are  three  organizational  units  within  the  Atomic  Energy  Com- 
mission which  have  responsibilities  in  the  licensing  and  regulation  of  nuclear 
power  plants.  These  are  the  AEC*s  regulatory  staff,  the  Advisory  Committee  on 
Reactor  Safeguards,  and  the  atomic  safety  and  licensing  boards.  Each  of  these 
groups  is  organizationally  separated  from  the  Commission's  operating  organiza- 
tion. While  they  have  the  benefit  of  information  which  flows  from  the  Commis- 
sion's operating  and  development  activities,  none  of  them  has  any  operating  re- 
sponsibilities. Their  sole  responsibility  is  in  the  field  of  nuclear  safety  and  related 
regulatory  matters.  Each  group  is  independent  of  the  others. 

Technical  reviews  and  judgments  have  to  be  made  on  licensing  applications 
by  each  of  these  groups,  then  the  Commission,  in  the  following  order : 

(a)  Review  by  the  regulatory  staff.  This  is  performed  principally  by  the 
A  EC's  Division  of  Reactor  Licensing,  which  calls  upon  many  technical 
disciplines. 

(6)  Review  by  the  Advisory  Committee  on  Reactor  Safeguards,  as  re- 
quired by  law.  The  ACRS  is  a  15-man  committee  appointed  by  the  Commis- 
sion, and  is  composed  of  scientists  and  engineers  with  extensive  experience 
In  various  fields  related  to  reactor  technology. 

(e)  Review  by  a  three-man  atomic  safety  and  licensing  board  after  a 
mandatory  public  hearing.  The  board  is  drawn  from  the  Atomic  Safety  and 
Licensing  Board  Panel  appointed  by  the  Commission.  The  Panel  is  made  up 
of  technically  qualified  experts  and  persons  experienced  in  administrative 
procedures. 

(d)  Review  by  the  Commissioners  themselves — ^formally  if  an  appeal  is 
taken  from  the  initial  decision  of  an  atomic  safety  and  licensing  board,  or 
informally  if  no  appeal  is  filed. 
These  reviews  occur  at  both  the  construction  permit  stage  and  the  oi)erating 
license  stage,  except  that  a  public  hearing  is  usually  not  held  and  an  atomic 
safety  and  licensing  board  is  usually  not  appointed  for  the  operating  license 
stage.  Commission-owned  power  reactors  located  at  non-AEC  sites  and  operated 
as  part  of  conventional  utility  systems  are  not  licensed.  However,  procedures 
which  are  parallel  to  those  described  above  are  used  in  the  issuance  of  authori- 
zations for  construction  and  operation  of  these  reactors. 
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In  addition  to  the  regulation  of  licensed  facilities  and  AEOowned  power 
reactors  operated  by  utilities,  tbe  regulatory  staff  and  the  ACRS  review  the 
safety  of  reactors  owned  by  the  AEC  and  the  Department  of  Defense.  On  an 
internal  basis  within  the  AEG,  any  disagreement  between  regulatory  and  reactor 
development  program  personnel  is  normally  resolved  on  the  staff  level,  with  the 
benefit  of  consultation  with  technical  staff  at  Conmiission  field  sites.  In  infre- 
quent cases,  it  may  be  necessary  to  refer  certain  technical  issues  to  the  Director 
of  Regulations  and  the  General  Manager  for  resolution.  Finally,  any  continuing 
disagreement  could  be  referred  to  the  Commission  itself  for  disposition,  taking 
into  account  the  views  of  the  independent  ACRS. 

Question  4-  J^  your  testimony  you  indicated  that  the  ABO  rou$inely  send» 
licensing  applications  to  the  Fish  and  Wildlife  Service  for  comments^  <ind  that 
their  recommendations  are  "incorporated  in  whatever  requirements  the  regyXa- 
tory  people  came  up  with  and  which  a  license  would  have  to  meetV\ 

(a)  What  other  agencies  does  the  AEC  routinely  send  appUoations  tof 
(h)  Have  there  been  disagreements,  and,  if  so,  who  makes   the  fhuU 
decision? 

Answer,  {a)  In  conducting  its  safety  reviews  of  applications  for  permits  to 
construct  nuclear  power  plants,  the  AEC  seeks  the  advice  of  expert  consultants 
as  well  as  of  persons  of  specialized  competence  within  the  regulatory  organiza- 
tion. The  regulatory  staff  calls  upon  the  expertise  of  other  Federal  agencies 
in  such  fields  as  meteorology,  hydrology,  geology,  and  seismology. 

In  addition  to  the  U.S.  Fish  and  Wildlife  Service,  whose  recommendations  are 
requested  with  respect  to  potential  radiological  effects  on  fish,  other  marine  life 
and  wildlife,  the  AEC  routinely  uses  the  technical  capabilities  of  the  U.S.  Geo- 
logical Survey  with  respect  to  the  geological  aspects  of  the  site ;  the  U.S.  Weather 
Bureau  with  respect  to  meteorology;  and  the  U.S.  Coast  and  Geodetic  Surrey 
with  respect  to  seismology. 

Where  the  need  is  indicated,  advice  also  is  obtained  from  other  Federal  agen- 
cies as  may  be  appropriate.  For  example,  the  U.S.  Army  Coastal  Engineering 
Research  Center  has  furnished  hurricane  data  on  coastal  areas  for  the  purpose 
of  establishing  whether  special  protective  construction  should  be  required,  and 
the  Naval  Ordnance  Laboratory  has  furnished  advice  concerning  the  effects  of 
explosives  and  missiles  on  structures. 

In  addition  to  consultation  with  experts  from  these  CJovemment  agencies,  the 
ABO  consults  with  experts  from  its  National  Laboratories,  the  universities,  and 
private  organizations  on  special  problems. 

A  copy  of  each  nuclear  facility  licensing  application  also  is  furnished  to  the 
U.S.  Public  Health  Service  for  its  information  in  maintaining  its  state  relations 
activities. 

(6)  The  advice  of  other  agencies  in  their  particular  areas  of  expertise  is  used 
in  the  same  manner  as  information  developed  by  the  AEC  staff  to  form  a  basts 
for  decisions  as  to  the  adequacy  of  the  facility's  design  and  location  from  the 
standpoint  of  public  health  and  safety.  There  have  been  no  substantive  areas  ct 
disagreement  pertaining  to  the  radiological  safety  matters  over  which  the  AEC 
has  Jurisdiction.  The  recommendations  of  the  agencies  which  routinely  submit 
formal  reports  on  those  projects  referred  to  tiiem  are  incorporated  in  the  regu- 
latory staffs  Safety  Evaluations,  and  become  a  part  of  the  public  record. 

Question  5.  Regarding  the  deuhUng  of  installed  capacity  from  nuclear  poorer 
sources  every  ten  years j  Dr.  Tape  indicated  that  water  available  for  cooUng  map 
he  a  limitation  on  how  rapidly  this  transpires.  Would  you  expand  for  the  record 
how  this  may  te  a  limitation,  am4  what  alternatives  are  involved f 

(a)  What  are  the  other  limitations  referred  to  regarding  doubling  every 
ten  years? 

Answer.  Before  re<^)onding  to  the  importance  of  cooling  water  and  the  effect 
of  its  availability,  on  the  growth  of  nuclear  energy  the  growth  estimates  re- 
ferred to  in  the  question  should  be  clarified.  The  entire  electric  generating  ca- 
pacity is  expected  to  double  every  ten  years.  According  to  the  Federal  Power 
Commission's  National  Power  Survey  published  in  1964.  electric  energy  re- 
quirements were  .85  x  lO**  KW-hr  in  1060,  will  be  1.6  x  10"  KW-hr  in  1970  and 
2.8  X  10"  KW-hr  in  1980.  In  other  words,  the  demand  for  electric  power  generated 
from  all  types  of  fuel  is  expected  to  approximately  double  each  decade  throt^ 
1980.  Nuclear  power  is  expected  to  have  a  much  faster  rate  of  growth  during 
that  period  with  a  doubling  time  of  roughly  three  years.  This  short  doubling 
time  for  nuclear  power  growth  is  possible  only  because  the  total  nuclear  power 
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^nepating  capacity  is  extremely  small  relative  to  the  total  national  generating 
capacity.  At  tlie  present  time  nuclear  plants  produce  approximately  1/1500  of 
the  total  power  generated  by  the  steam-electric  plants  in  this  country.  Thus,  the 
growth  rate  when  expressed  as  a  peroentage  Increase  of  preTiously  Installed 
capacity  gives  a  large  rate  increase  at  this  time.  These  percentages  are  of  little 
or  no  meaning  by  themsrivea,  in  analyzing  cooling  water  requirementa  Su<^  an 
analysis  requires  estimates  of  the  amount  of  heat  that  must  be  **dumped".  In 
this  regard  it  Ls  es8ential  to  note  that  the  steam  cyde  requires  heat  removal 
regardless  of  the  fuel  used  to  produce  the  steam.  Thus,  approximately  until 
the  year  19d5,  based  on  current  estimates,  the  combined  cooling  water  require- 
ments <^  all  nuclear  power  plants  will  be  less  than  the  combined  requirements 
of  all  fossil  fu^  plants. 

A  quantitative  answer  to  the  question  is  not  possible  at  this  time,  although  the 
AEC  is  supporting  a  demonstration  of  a  technique  for  estimating  cooling  water 
availability.  A  computer  program  developed  at  Hanford  for  calculating  tem- 
perature increases  in  the  Columbia  River  downstream  of  the  production  reactor 
coolant  discharge  is  being  applied  to  the  Upper  Mississippi  River  basin.  The 
program,  if  successful,  should  provide  the  capability  for  computing  the  generat- 
ing capacity  the  river  basin  can  support,  without  the  use  of  cooling  towers,  in 
accord  with  established  water  quality  control  criteria.  If  the  demonntration  is 
successful,  the  technique  may  be  ai^lied  to  other  river  basins  in  the  U.S.  By 
using  this  technique,  coupled  with  estimates  of  energy  requirements  by  area 
of  the  U.S.,  it  should  be  possible  to  estimate  wlien  alternate  cooling  methods^ 
such  as  cooling  towers,  are  required  in  each  area. 

X»  an  alternative  to  the  use  of  cooling  towers  for  reducing  the  quantity  of 
heat  released  to  the  ^ivironment,  during  recent  months  there  have  been  reports 
of  using  heated  effluents  tw  beneficial  purposes.  For  example,  in  western  New 
York  a  utility  company  in  cooperation  with  the  State  Oonservation  Department 
has  announced  plans  to  use  condenser  discharge  water  to  hatch  Coho  salmon 
ei^gs  in  Lake  Cayuga,  New  York.  Also,  the  use  of  large  cooling  ponds  for  heated 
condenser  waters  followed  by  use  of  this  water  for  agricultural  irrigation  pur- 
p(»sei4  is  receiving  consideration  in  the  planning  of  a  thermal  electric  plant  in 
tUt»  Pacific  Northwest 

Question  6,  Please  summariae  for  the  record,  as  requested  by  Mr,  Mosher,  your 
experience  in  transporting  radioactive  materials.  What  is  normally  involved; 
what  happened  in  the  truck  termMiml  incident;  have  casks  containing  the  mate- 
riaU  broken;  what  is  the  worst  situation  one  might  expect,  and  what  is  being 
done  to  guard  against  itf 

Answer.  Regarding  the  question  of  what  is  normally  involved  in  the  shipment 
of  significant  quantities  of  radioactive  materials,  care  must  be  taken  to  assure 
that  in  the  event  of  an  accident,  the  structural  integrity  of  the  cask  is  main- 
tained such  that  its  radioactive  contents  are  not  released  to  the  environment 
thereby  presenting  a  possible  public  hazard,  and  to  ensure  that  there  is  adequate 
shielding  to  prevent  a  direct  radiation  hazard  to  personnel  in  the  immediate 
vicinity  of  the  caSk. 

Both  the  Atomic  Energy  Commission  and  the  Department  of  Transportation 
have  responsibilities  for  regulation  of  the  tranq;K>rtation  of  radioactive  mate- 
rials. Over  the  past  several  years,  these  agencies  have  cooperated  with  each 
other  and  with  the  International  Atomic  Energy  Ageiu^,  to  develc^  improved 
packaging  standards  and  requirements  for  the  transportation  of  radioactive 
materiaL  Substantial  progress  has  been  made,  as  reflected  in  the  AEC's  regula- 
tion 10  CFB  Part  71,  "Packaging  of  Radioactive  Material  for  Transportation", 
effective  August  22,  1966.  and  Notice  of  Proposed  Rule  Making,  published  by 
DOT  on  January  20,  1068,  which  would  update  DOT  regulations  in  the  area  of 
safe  tran8i>ortation  of  radioactive  materials  and  make  them  ccnnpatible  with 
IAEA  and  AEG  regulations. 

As  noted  in  our  earlier  statement,  the  shipping  experience  of  AEC  contaractors 
and  licensees  has  bsen  exceptionally  good.  During  the  f4iipment  of  about  a  half 
million  packages  from  1957  through  1966,  there  were  90  transporiation  accidents 
Involving  AEC  radioactive  materials.  Of  these,  70  accidents  caused  damage  to 
the  vehicle  or  package  but  without  r^easing  any  radioactive  material  from  the 
package.  In  the  remaining  29  aceidents  the  package  was  breached ;  however,  in 
18  of  these  cases  the  released  radioactive  material  was  confined  to  the  vehicle. 
No  accidents  have  occurred  involving  irradiated  fuel  shipments  in  which  the 
shipping  cask  was  breached.  With  one  exception,  the  11  times  in  which  radio- 
active materials  escaped  bey<Hid  the  confines  of  the  vehicle,  only  very  minor 
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levels  of  contamination  occurred.  The  most  serious  accident,  which  occurred  in 
January  1963,  resulted  from  the  leakage  of  radioactive  material  which  had  been 
improperly  packaged.  The  leakage  caused  part  of  a  truck  terminal  to  be  dosed 
for  several  days  for  decontamination.  This  incident  involved  the  shipment  of  a 
13  gallon  glass  carboy  containing  8.4  gms  of  plutonium  and  498  gms  of  g(rfd 
chloride  in  6  gallons  of  acidified  solution.  During  transit,  plutonium-contami> 
nated  liquid  leaked  from  tiie  glass  carboy  (with  a  loosely-fitting  ceramic  stop- 
per) and  contaminated  several  trailers,  truck  terminals,  a  number  of  packages 
of  other  materials,  and  several  persons  handling  the  materials.  The  leakage  was 
detected  during  routine  monitoring  of  the  unloading  platform  after  the  shipment 
was  unloaded  at  its  destination.  The  glass  carboy  was  packed  in  a  wooden  box 
which  was  marked  '*this  end  up".  The  box  also  had  pallets  on  its  sides,  however, 
and  when  placed  on  its  side,  the  material  slowly  leaked  out  of  the  container. 
The  carboy  was  not  surrounded  on  all  sides  by  an  absorbent  material  sufficient 
to  absorb  the  entire  liquid  contents,  and  therefore,  was  not  in  compliance  with 
regulations  pertaining  to  radioactive  liquids.  Neither  was  it  in  compliance  with 
regulations  pertaining  to  the  shipment  of  adds.  No  personnel  injuries  resulted 
from  this  inddent  The  cost  of  decontamination  was  estimated  to  be  $27,500. 

The  worst  accident  situation  one  might  expect  is  generally  considered  to  be  a 
higfh  speed  collision  of  a  vehicle  transporting  irradiated  fuel  with  another 
vehicle  transporting  a  highly  fiammable  liquid,  subjecting  the  shipping  cask 
to  an  intense  fire.  To  prevent  the  escape  of  significant  quantities  of  radioactive 
material  under  these  conditions,  primary  reliance  is  being  placed  on  adequate 
cask  design  and  fabrication  specifications  as  established  in  regulatory  safety 
standards.  It  must  be  demonstrated  that  the  casks  will  withstand  a  set  of  hypo- 
thetical accident  conditions  which  includes  a  free  drop  through  a  distance  of  30 
feet  onto  an  unyielding  horizontal  surface,  followed  by  a  puncture  test  consisting 
of  a  40-inch  drop  onto  a  6-inch  diameter  steel  'bar,  followed  by  exposure  for  SO 
minutes  to  a  fire  having  a  temperature  of  1,476'  F.,  followed  by  a  24-hour  water 
immeraion  test. 

Question  7.  Please  provide  more  detail  <m  other  agency  employees  who  have 
irorked  or  are  working  within  the  AEC,  Why  was  this  type  of  arrangement 
.started;  hoic  many  people  are  involved;  what  do  they  do  within  the  ABCf  How 
iff  coordination  maintained  with  the  parent  agency  after  the  people  have  left 
the  ABOr  ' 

Answer.  One  of  the  important  and  unique  features  of  the  Commission's 
operational  and  research  and  development  activities  in  the  radioactive  waste 
management  field  has  been,  and  continues  to  be,  the  utilissation  of  specialized 
technical  competendes  of  other  federal  agencies  on  a  day-to-day  direct  working 
assignment  basis.  From  the  beginning,  it  was  clearly  recognized  that  the  overall 
problem  of  safe  handling  of  radioactive  waste  materials  required  the  compe- 
tencies of  a  broad  spectrum  of  sdentific  and  technical  disciplines  including  the 
various  engineering  fields,  the  earth  sdences,  and  the  physical,  chemical,  and 
biological  sciences.  Accordingly,  AEO  funds  have  been  allocated  to  a  number  of 
federal  agencies  to  carry  out  spedfic  programs  in  the  disposal  of  radioactive 
wastes,  and  the  associated  environmental  studies.  Bxamples  of  this  cooi)erative 
effort  through  the  yeare  Include : 

(1)  U.S.  Geological  Survey  (USGS),  in  connection  with  disposal  in  land 
and  stream  environments. 

(2)  U.S.  Weather  Bureau,  now  ETnvironmental  Science  Services  Admin- 
istration  (BSSA),  in  relation  to  gaseous  and  particulate  ^uent  control. 

(3)  U.S.  Public  Health  Service  (USPHS),  in  relation  to  the  disposal  hi 
surface  streams  and  sea  disposal. 

(4)  U.S.  Ckmst  and  Geodetic  Survey,  in  connection  with  sea  disposal  activ- 
ities and  seismologic  f actora. 

(5)  U.S.  Fish  and  Wildlife  Service,  in  connection  with  sea  disposal 
operations. 

(6)  U.S.  Bureau  of  Mines,  in  relation  to  R&D  on  disposal  Into  the> 
lithosphere. 

Induded  in  these  arrangements  is  the  assignment  of  technical  personnel  from 
these  agencies  to  the  AEC  installations  and  offices  on  a  full-time  basis  to  assist 
in  solving  waste  management  problems,  and  to  partidpate  in  IMbD  activities  in 
this  area.  Bxamples  Include  the  ESSA  group  at  NKTS :  USGS  group  at  ORNL  and 
NRTS ;  the  USPHS  group  at  ORNL ;  and  USGS  and  BSSA  technical  personner 
in  AEC  Headquartera.  Approximately  20  to  1^  outside  agency  personnel  have 
been  involved  at  one  time  at  ABC  field  Installations  and  Headquartera.  While^ 
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technical  staff  change  in  these  programs,  a  continuing  coordination  is  maintained 
by  the  AEC  with  the  U.S.  Geological  Survey  through  the  Oflace  of  Radiohydrology 
of  its  Water  Resources  Division,  and  with  ESSA  through  its  Air  Resources- 
EnTiromnental  Laboratory. 

The  experience  obtained  by  personnel  assigned  to  AEC  from  other  federal 
agencies  has  also  been  reflected  in  increased  awareness  by  these  agencies  of 
matters  relating  to  atomic  energy,  and  has  resulted  in  increased  capability  to  be 
responsive  to  AEC  needs. 

Question  8.  The  Committee  has  heard  testimony  to  the  effect  that  a  nuclear 
potrer  plant  under  construction  near  Oswego,  New  York,  (Nine  Mile  Point)  will 
release  to  the  environment  each  day  an  amount  of  radioactive  material  equvualent 
to  ISO  grams  of  radium.  Is  this  a  correct  statement  and  what  is  the  significance 
of  this  radioactivity  discharge  rate? 

Answer.  We  assume  that  this  statement  is  intended  to  mean  that  radioactive 
materials  which  might  be  discharged  from  the  Nine  Mile  Point  Reactor  would 
have  an  impact  on  public  health  equivalent  to  the  daily  discharge  of  130  grams  of 
radium.  If  this  is  the  intent,  the  statement  is  not  correct.  From  the  point  of  view 
of  x>ossible  effects  on  health,  radioactive  materials  released  into  environmental 
air  or  water  are  sometimes  compared  in  terms  of  their  maximum  permissible 
concentrations  in  these  media.  Although  this  basis  of  comparison  is  generally 
more  valid  than  any  other  that  can  be  conveniently  made,  its  validity  may  be 
severely  limited  a^  indicated  i>elow. 

If  one  were  to  use  this  basis  to  compare  with  radium  the  various  radioisotopes 
discharged  from  nuclear  power  reactors  similar  to  that  under  construction  at 
Xine  Mile  Point,  the  comparison  would,  vrith  perhaps  one  exception,  lead  to  esti- 
mates that  the  daily  discbarge  of  radioactivity  would  be  equivalent  to  a  very 
small  fraction  of  one  gram  of  radium.  The  exception  is  the  discharge  of  very 
short-lived  isotopes  of  krypton  which,  on  this  basis,  might  be  considered  equiva- 
lent to  several  grams  of  radium  per  day.  The  comparison,  however,  is  not  mean- 
ingful from  a  public  health  consideration  since  these  isotopes  of  krypton  undergo 
radioactive  decay  so  rapidly  that  essentially  none  of  the  radioactivity  remains 
after  a  few  hours.  Radium,  on  the  other  hand,  persists  for  thousands  of  years 

Most  of  the  radioactive  materials  released  to  the  environment  by  reactors  of 
the  type  in  question  are  in  gaseous  form  and  are  released  through  tall  stacks. 
In  this  manner,  the  radioactivity  concentration  is  reduced  by  at  least  a  factor 
of  1000  before  the  stack  eflauent  returns  to  ground  level.  The  principal  radio- 
active constituents  of  the  stack  gas  are  isotopes  of  the  noble  gases,  xenon  and 
krypton.  Since  these  gases  are  chemically  inert,  they  are  not  taken  up  by  the 
human  body  to  any  significant  degree,  and  hence  present  only  an  external 
radiation  hazard.  Approximately  96%  of  the  gaseous  radioactivity  released  from 
reactors  of  this  type  is  attributable  to  radionuclides  having  half-lives  of  less  than 
10  hoars.  Krypton-85,  whose  half -life  is  10.4  years,  comprises  0.007%  of  the 
total  gaseous  radioactivity.  All  other  radionuclides  present  have  half-lives  less 
than  12  days.  The  discharge  limit  for  all  noble  gases  is  generally  about  1  curie- 
per  second.  Exx)erience  indicates  that  the  actual  stack  radioactivity  discharge 
rate  will  be  only  a  small  fraction  of  this  value.  More  restrictive  limits  are  placed 
on  the  discharge  of  halogens,  such  as  iodine-131,  and  particulates  which  might 
be  present  in  trace  quantities. 

As  discussed  earlier,  in  order  to  determine  a  radium  discharge  rate  equivalent 
to  the  above  radioactivity  release  rates,  the  established  maximum  permissible - 
concentrations  must  be  considered.  The  MPC  is  listed  below  for  each  of  the 
radionuclides  of  primary  interest  here. 

Maofimum  permissible  concentrations 

Radlum-226 2X10-**  Micro  curies/ml 

Iodlne-131 100X10-"  Micro  curies/ml 

Krypton-85 800,000X10-*'  Micro  curies/ml 

As  indicated  above  Ra*"  is  150,000  times  more  radiotoxic  than  Kr". 

A  comparison  of  the  MPC  for  each  of  the  above  radionuclides  indicates  that 
the  release  of  one  curie  of  radium-226  (approximately  one  gram),  in  the  form  of 
an  aerosol,  would  result  in  a  radiological  hazard  roughly  equivalent  to  the 
hazard  one  would  expect  from  the  release  of  50  curies  of  iodine-181  or  150,000* 
curies  of  krypton-85.  Some  krypton  radionuclides  ('^'"%r^,haF^,an..MPC  as  low^ 
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as  20,000X10-"  micro  curies/ml;  however,  their  half-lives  are  only  1.3  and  2.8 
hours.  Thus,  they  do  not  present  the  long-term  hazard  presented  by  radiam-226 
with  its  1620  year  half-life. 

Based  on  a  previously  noted  stack  release  limit  of  1  curie  per  second  for  noble 
gases,  86,400  curies  of  these  noble  gases  could  be  discharged  to  the  atmosphere 
daily.  If  this  were  all  krypton-87  and  88,  it  could  be  considered  equivalent  to 
8.6  grams  of  radium.  This  is  not  a  valid  comparison,  however,  because  of  the 
difference  in  half -lives.  A  more  meaningful  comparison  is  possible  with  krypton- 
85  (10.4  yr.  half-life).  Of  the  total  daily  discharge,  0.007%  or  about  6  curies 
would  be  krypton-85.  This  would  present  a  radiological  hazard  equivalent  to 
the  release  of  6/150,000  or  40  millionths  of  a  gram  of  radium-226. 

Considering  the  discharge  limit  for  halogens  and  particulates,  one  can  con- 
senatively  estimate  a  daily  discharge  rates  of  0.0864  curies  of  iodine-131.  This 
might  be  considered  the  equivalent  of  0.0017  grams  of  radium. 

( Dr.  Lieberman's  prepared  etatement  follows :) 

Prepared  Statement  of  Dr.  Joseph  A.  Lieberman,  Atomio  Enebot  Coicmi86I05 

1967  has  been  an  eventful  year  in  the  growth  of  the  nudear  power  industry. 
The  rate  at  which  electric  utilities  have  ordered  nuclear  power  units  has  been 
remai±aji>le,  even  to  those  who  are  close  to  the  indui^Ty.  By  the  ^id  of  1967, 
approximately  50,000  megawatts  of  nuclear  electric  power  hand  been  firmly 
commited,  with  about  2000  megawatts  of  plant  capacity  now  in  operation.  This 
rate  ot  growth  is  even  more  remarkable  when  one  considers  that  it  was  only 
ten  years  ago  (December  1957)  that  the  first  commercial  plant— the  Shipping- 
port  Atomic  Power  Station  operated  by  the  Duquesne  Light  Oo. — ^went  on  the  line 
to  supply  60  megawatts  of  electricity  to  the  city  of  Pittsburgh. 

The  most  significant  aspect  of  this  nuclear  power  growth  is  that  the  safety 
and  reliaji>ility  of  light  water  reactors  have  bef^  established  and  nuclear  plants 
now  being  planned  or  under  construction  are  being  built  on  the  basis  of  their 
economics.  While  economics  have  played  a  major  role  in  this  surge  of  nuclear 
power,  another  advantage  of  nuclear  power  plants  in  that  there  has  been  a  grow- 
ing awareness  of  their  advantage  as  clean  sources  of  power  which  do  not 
contribute  to  the  current  Jl>urden  of  air  pollution.  In  fact,  some  utilities  have 
chos^  nuclear  power  and  have  indicated  that  in  so  doing,  they  wished  to 
reduce  air  pollution. 

The  management  of  radioactive  waste  effluents  from  commercial  nuclear 
power  plants  continues  to  be  carried  out  on  a  highly  satisfactory  basis ;  opera- 
tional records  for  the  past  7-10  years  indicate  effluent  discharges  of  less  than 
10  per  cent  of  internationally  accepted  radiation  protection  limits.  The  follow- 
ing material  pres&ats  summary  information  as  requested  on  specific  aspects  of 
radioactive  ^Buent  control. 

FUTURE  waste  If AI7AGBMENT  PRORLEMS 

With  the  recent  surge  of  the  nuclear  power  industry,  some  people  have  expressed 
concern  that  a  serious  environmental  pollution  problem  would  result  from  this 
growth ;  similarly,  others  have  been  concerned  that  the  development  of  safe  and 
economical  nuclear  power  might  be  deterred  because  of  the  waste  disposal  prob- 
lem. In  this  connection,  the  management  of  radioactive  wastes  resisting  from 
the  procssing  of  spent  fuel  elements  from  nuclear  electric  power  plants  Is  a  major 
consideration.  The  highly  radioactive  waste  materials  which  are  separated  in 
this  operation  must  be  contained  and  isolated  from  man  and  his  environment  fbr 
literally  hundreds  of  years.  Long-term  high  activity  waste  management  require- 
ments are  continually  being  evaluated,  in  order  to  guide  the  development  and 
planning  of  the  Commission's  effluent  control  R&D  program.  This  potential  future 
problem  was  discussed  at  length,  during  hearings  of  the  Joint  Committee  <m 
Atomic  Bnergy  in  1959  when  it  was  estimated  that,  using  the  then  current  process- 
ing technology,  the  volume  of  high  and  intermediate  level  wastes  accumulated  by 
1980  would  reach  86  million  gallons. 

Since  the  time  of  these  hearings,  extensive  improvetneits  in  fuels  technology 
and  fuel  reprocessing  methods  have  markedly  reduced  the  volume  of  high-activity 
reprocessing  wastes  which  are  generated  per  unit  of  nuclear  power  produced. 
Also,  during  this  period  of  nine  years,  estimates  of  installed  nuclear  jwwer  in 
1980  have  risen  by  a  factor  of  5-7— from  25,000  MW«  in  1959  to  the  present  120,- 
000-170,000  MW.  forecast.  However,  the  estimated  accumulated  high-activity 
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waste  to  be  lumdled  lyj  1960  has  dropped  bj  a  factor  of  aboat  7— £rom  86  million 
gallims  to  appiazlmately  5  millioii  gallons.  Bven  with  the  corrently  projected 
nadear  power  growth  rate,  the  accamnlated  waste  y^^nmes  by  the  year  2000  are 
estimated  at  about  80  million  gallons,  which  is  comparable  to  the  high  activity 
waste  Tolnmes  which  have  been  satisfactorily  managed  by  the  Oommission  in  its 
operations  to  date. 

Ttiese  estimates  are  based  on  an  assumption  that  the  wastes  would  be  stored  as 
liquids  tor  long  tenns  in  underground  tanks.  However,  witii  the  satisfactory 
development  of  processes  for  conversion  of  high-lev^  liquid  wastes  to  stable 
solids  (now  in  the  engineering  demonstration  phase),  with  subsequent  long-term 
storage  or  disposal  ina  dry  geologic  formation  sudi  as  salt  (now  in  the  field  test- 
Log  stage) ,  technology  for  an  alternative  waste  management  system  will  become 
available.  With  adoption  of  a  conversion-to-solids  waste  management  concept, 
approximately  1  cubic  foot  of  solid  waste  would  be  produced  per  hundred  gallons 
of  high-activity  waste  (per  10,000  MW«  of  fuel  exposure).  Preliminary  engineer- 
ing and  economic  evaluations  indicate  a  30-year  interim  storage  of  waste  solids 
would  be  desirable  before  final  disposal ;  by  the  year  2000,  the  rate  of  production 
of  waste  solids  for  final  disposal  or  long  term  storage  would  require  about  2.8 
acres  of  salt  mine  fioor  space  per  year.  (Additional  information  on  salt  disposal 
is  provided  under  the  Section  "Long-term  Safety  of  ffigh-Actlvity  Waste 
Storage".) 

During  the  past  year,  various  task  force  groups  have  been  involved  in  an  exten- 
sive cooperative  effort  to  update  the  1962  Report  to  the  President  on  Civilian 
Nuclear  Power.  Included  in  this  effort  is  a  study  of  nuclear  power  growth  patterns 
in  the  U.S.  to  the  year  2020  in  order  to  determine  the  size  and  location  of  fuel 
r^;iroce8sing  plants  and  associated  waste  management  requirementa  An  up-to- 
date  comprehensive  long-range  waste  management  plan  is  also  being  developed, 
taking  into  account  the  latest  power  projections  and  fuel  reprocessing  plant  size 
and  locations,  in  order  to  determine  the  number  and  size  of  permanent  high- 
activity  waste  storage  sites  which  may  be  required.  It  is  planned  that  reports  of 
these  studies  will  become  available  to  industry  and  the  public  upon  their 
completion. 

In  a  related  question,  some  concern  has  been  expressed  on  the  decommissioning 
of  power  reactors  and  the  associated  disposition  of  the  reactor  site,  if  this 
shoiild  be  required.  Nuclear  power  plants  are  currently  being  built  using  a 
design  life  basis  of  forty  years.  If,  for  some  reason,  it  is  decided  to  retire 
the  plant,  procedures  for  dismantling  the  plant  would  be  subject  to  Commis- 
sion approval  and  would  be  required  to  meet  the  Commission's  standards  for 
protection  of  the  worker  and  the  general  public.  Decommissioning  alternatives, 
which  require  evaluation,  include  varying  degrees  of  "moth-balling"  the  plant, 
le.,  decontaminating,  dismantling  and  removing  the  facility  (in  whole  or  in 
part)  and  burial  in  place  or  at  an  approved  disposal  facility.  Procedures  for 
these  operations  must  be  submitted  to  the  Commission  in  accord  with  its  regu- 
lations, to  assure  that  adequate  safety  measures  will  be  taken  in  the  course  of 
decommissioning  the  reactor,  and  with  respect  to  any  sources  of  radiation  that 
may  thereafter  remain  at  the  site.  Experience  is  being  gained  in  moth-balling 
plants,  such  as  the  Hallam  Nuclear  Power  Facility  in  Nebraska  and  the  Caro- 
linas-Virglnia  Tube  Reactor  in  South  Carolina,  which  indicates  that  power 
reactors  can  be  decommissioned  safely. 

TRANSPORTATION  OP  RADIOACTIVE  MATERIALS 

The  principal  hazards  which  must  be  guarded  against  during  the  transport 
of  radioactive  or  fissile  material  are  accidental  critlcality  (nuclear  chain  re- 
action) and  release  of  radioactive  material  or  radiation  because  of  loss  of  con- 
tainment or  shielding  as  a  result  of  impact  or  exposure  to  a  severe  fire.  These 
hazards  are  avoided  by  specifying  the  shipping  conditions,  carefully  controlling 
the  quantity  of  fissile  material  which  may  be  shipped  in  a  single  container, 
and  by  designing  and  fabricating  the  shipping  containers  to  withstand  a  series 
of  hypothetical  accident  conditions,  including  severe  impact  and  fire.  Each  ship- 
ment, including  container  design,  must  meet  the  requirements  of  various  regu- 
latory agencies,  including  the  ABC  and  the  Department  of  Transportation. 

The  shipping  experience  of  ABO  contractors  and  licensees  has  been  exception- 
ally good.  During  the  transportation  of  this  material  there  has  been  no  death  or 
injury  due  to  the  radioactive  nature  of  this  material. 
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A  conttnuiiig  research  and  development  profirram  is  being  sai^>orted  bj  the 
AEC  to  assure  that  the  engineering  technology  is  adeqoate  to  satisfy  the  needs 
of  the  cask  designer.  A  shipping  cask  design  code  is  presently  b^ng  dereloped 
for  the  use  of  the  industry  at  the  Oak  Ridge  National  Laboratory  (ORNL) 
in  Tennessee.  Other  research  is  underway  to  develop  a  substitute  for  lead  as 
the  primary  shielding  material  in  large  shipping  casks  because  of  its  relativdy 
low  melting  point  Future  R&D  is  anticipated  in  the  area  of  fast  breeder  re- 
actor fuel  shipping,  as  an  integral  part  of  the  Ck>mmission*s  Fast  Breeder  Re- 
actor Development  program. 

L019G-TEBM  SAFETY  OF  HIGH  ACTIVITY  WASTE  STORAGE 

More  than  20  years*  experience  with  the  storage  of  liquid  high-activity 
wastes  in  specially  designed  underground  tanks  have  shown  it  to  be  a  safe 
practical  means  of  interim  handling,  but  the  long-term  usefulness  of  this  method 
may  be  limited.  Assessments  have  been  made  which  indicate  that  large 
releases  of  radioactivity  due  to  geologic  and  hydrologic  events  are  only  re- 
motely possible  in  the  areas  where  high-activity  wastes  are  stored.  These  studies 
have  included  an  evaluation  of  the  historic  record  of  seismlcity  and  the  longer- 
ranging  geologic  record,  including  investigation  of  geologic  structure;  physical 
and  hydrologic  properties  of  sediments  and  rocks;  and  analysis  of  terrains  in 
the  vicinity  of  high  level  waste  management  operations.  Studies  of  extremely 
unlikely  hydrologic  events  are  being  continued  in  a  further  effort  to  sx)ecify  their 
probability  of  occurrence  and  potential  effects  on  nuclear  facilities  and  asso- 
ciated waste  management  systems. 

Due  to  the  inherent  restrictions  of  tank  storage,  such  as  potential  leakage  and 
the  necessity  of  liquid  waste  transfer  for  periods  of  hundreds  of  years,  the  Com- 
mission has  supported  an  extensive  research  and  development  program  directed 
at  engineering  practical  systems  for  conversion  of  high  activity  liquid  waste  to  a 
solid  form.  Concurrently,  extensive  studies  have  been  carried  out  to  determine 
the  most  suitable  geologic  formations  for  the  long  term  storage  of  highly  radio- 
active waste  material.  Salt  is  an  advantageous  disposal  media  because  of  its 
unique  geologic  characteristica  Salt  formations  are  dry  and  impervious  to  water. 
They  are  not  associated  with  usable  ground  water  sources  and,  therefore,  have 
no  connection  or  contact  with  the  biosphere.  Because  of  its  plasticity,  fractures  in 
salt  seal  or  dose  rapidly.  Deposits  of  rock  salt  underly  some  400,000  square  miles 
of  the  United  States  and  represent  some  of  the  few  naturally  occurring  dry 
environments  in  the  eastern  part  of  the  country  where  the  most  extensive  devel- 
opment of  the  nuclear  industry  is  taking  place.  Extensive  laboratory  investiga- 
tions at  ORNL  and  field  studies  in  the  Carey  Salt  Mine,  Lyons,  Kansas,  are 
providing  field  data  and  design  information  required  for  the  engineering  design  of 
a  long  term  disposal  facility  for  high  activity  waste  solids. 

A  field  experiment  called  Project  Salt  Vault,  has  been  carried  out  in  which 
Engineering  Test  Reactor  fuel  elements  of  high-radioactivity  were  used  to  simu- 
late the  thermal  and  radiation  characteristics  of  full-scale  power  reactor  fuel 
reprocessing  wabtes,  such  as  would  exist  in  a  pot  containing  calcined  solids.  The 
field  demonstration  began  in  November  1965-— four  successful  changes  of  fuel 
elements  were  completed  in  June  1967.  The  experimental  results  from  Project 
Salt  Vault  are  now  being  evaluated  and  appear  most  encouraging.  The  feasibility 
and  safety  of  handling  highly  radioactive  materials  in  an  underground  environ- 
ment has  been  demonstrated,  and  the  stability  of  salt  under  the  effects  of  heat 
and  radiation  has  been  shown.  Engineering  reports  of  this  work  will  be  available 
to  industry  during  this  year  and  the  various  factors  involved  in  establishing  a 
prototype  salt  disposal  facility  for  the  storage  of  high  activity  waste  solids  is  now 
under  study  at  ORNL.  The  use  of  other  geologic  materials  for  long  term  storage, 
such  as  crystalline  bedrock,  thick  anhydrite,  or  limestone  beds  is  also  under  situdy. 

WASTE    MANAGEMENT    RESEABCH 

The  management  of  radioactive  waste  materials  in  a  growing  atomic  energy 
industry  can  be  classified  under  two  general  categoriea  These  are  the  treatment 
and  disposal  of  large  volumes  of  low  activity  gaseous,  liquid,  or  solid  wastes 
which  are  evolved  during  the  course  of  operating  reactors  and  other  nuclear 
facilities ;  and  the  treatment  and  ultimate  disposal  of  much  smaller  volumes  of 
high  activity  wastes  generated  during  the  reprocessing  of  irradiated  nuclear 
fuels.  Significant  progress  and  accomplishments  have  been  achieved  during  the 
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past  ten  years  in  developing  satisfactoiy  waste  management  systems  for  both 
categories  of  wasta  The  success,  over  the  years,  of  the  Commission's  waste 
management  program  is  iliOBtrated  by  the  excellent  effluent  control  record  which 
has  been  ac^eved  by  the  industry  and  AEC  contractorsi  ABO  production  and 
research  facilities  and  large  commercial  nuclear  power  plants  Hmit  releases  of 
radioactive  materials  to  the  environment  to  concentrations  which  are  only  a  small 
fracticm  of  internationally  accepted  radiation  protection  standards.  Highlights 
of  the  R&D  program  are  briefly  summarized : 

1.  Advanced  low-level  waste  treatment  and  disposal  technology  involving 
the  use  of  evaporation,  Ion  exchange,  foam  separation,  electrodialysis,  water 
recycle,  and  asphalt  solidification  has  been  developed.  This  technology  is  now 
being  used  in  the  design  of  commercial  power  reactor  and  fuel  reprocessing 
waste  management  facilities. 

2.  The  disposal  of  actual  intermediate  level  waste  by  hydraulic  fracturing 
of  shale  has  been  demonstrated  with  an  engineering-scale  pilot  plant  at 
ORNL.  This  technique  which  was  obtained  from  the  petroleum  industry, 
cimsists  of  injecting  a  waste-cement-clay  mixture  under  high  pressure 
through  a  slotted  well  casing  into  an  impermeable  formation  at  depths  of, 
in  the  case  of  ORNL,  700-1000  feet.  A  hydrofracturing  plant  was  placed  in 
operation  at  Oak  Ridge  during  1966  for  the  disposal  of  evaporator  slurries ; 
the  use  of  this  disposal  method  at  other  sites  is  now  under  study. 

3.  The  Waste  Calcining  Facility  at  the  National  Reactor  Testing  Station 
In  Idaho  became  the  world's  first  plant-scale  facility  for  converting  actual 
high-level  radioactive  wastes  to  a  safer,  solid  form  in  December  1963.  This 
plant  has  e(»iitinued  to  operate  satisfactorily  over  the  past  four  years,  during 
which  time  about  1.8  million  gallons  of  high-activity  aluminum  type  waste 
from  the  reprocessing  of  test  reactor  fuel  have  been  solidified  with  a  volume 
reduction  to  about  1/10  the  original,  and  then  stored  in  stainless  steel  bins 
in  underground  vaults. 

4.  The  technology  for  solidification  of  power  reactor  fuel  reprocessing 
high-level  waste  has  reached  the  engineering-scale  demonstration  phase  with 
a  "hot"-pilot  plant  having  been  placed  in  operation  at  the  Commission's 
Laboratories  in  Hanford,  Washington,  in  November  1966.  Operational  data 
are  now  being  obtained  for  three  waste  solidification  processes  using  full- 
scale  high  activity  waste ;  results  of  this  program  will  be  available  for  in- 
dustrial use  during  196^-70. 

5.  ORNL  laboratory  and  field  research  involving  the  storage  of  high-level 
waste  solids  in  a  salt  mine  has  culminated  in  a  full-scale  field  test  program  at 
the  Carey  Salt  Company  Mine  in  Lyons,  Kansas  (details  provided  above). 
Results  of  this  field  study  and  engineering  design  information  will  be  avail- 
able for  industrial  use  by  1969. 

In  brief,  the  waste  management  R&D  program  has  been  and  is  providing  the 
technology  to  engineer  systems  for  effluent  control,  as  required  by  an  expanding 
nuclear  energy  industry,  and  no  "breakthroughs"  are  required  to  meet  future 
loads.  The  nature  and  quantity  of  waste  effluents  from  thermal  and  fast  breeder 
reactors  are  being  evaluated  as  development  proceeds  on  these  future  reactor 
systems. 

WASTE  BCOONOBNTRATION  BY  BIOLOOIGAL  ORGANISMS    (ECOLOGICAL  PROCESSES) 

Certain  radionuclides  are  known  to  be  concentrated  by  biological  processes 
in  organisms.  This  concentration  by  biological  processes  may  occur  in  the  food 
chain  leading  to  man.  Four  notable  examples  are  the  reconcentration  of  (1) 
cesinm-137  from  fWout  in  Caribou  meat  which  is  eaten  by  Eskimos;  (2)  phos- 
phorous-32  by  fish  in  the  Columbia  River  from  cooling  water  which  passes  through 
the  Hanford  production  reactors  and  is  then  discharged  to  the  river;  (3)  zinc- 
65  by  shellfish,  particularly  oysters,  that  live  in  locations  near  the  mouth  of  the 
Columbia  River,  and  (4)  iodine-131  in  animal  and  human  thyroid  glands.  The 
reconcentration  of  radionuclides  in  man's  food  chains  must  always  be  considered 
whenever  radionuclides  are  released  to  the  environment  The  Commission  takes 
into  account  reconcentration  aspects  in  setting  release  limits  to  the  environment 
from  operating  facilities.  The  U.S.  Fish  and  Wildlife  Service  is  regularly  con- 
sulted on  questions  in  this  area. 

In  the  case  of  waste  released  by  power  reactors  and  fuel  reprocessing  plants 
the  radionuclides  most  likely  to  be  reconcentrated  are  the  iodine-131  released  to 
the  atmosphere  and  zinc-65  released  to  a  water  system.  Bvidence  available  from 
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the  Clinch  Biyer  Study  (a  comprehensive  stream  study  carried  out  during 
1960-64  by  the  ABC,  ORNL.  USGS,  USPHS,  TVA.  the  Temiessee  Dept.  of 
Public  Health,  the  Tennessee  Stream  Pollution  Coixtrol  Board  and  the  Tennessee 
<3ame  and  Fish  Commission)  indicates  that  the  maximum  accumulation  of 
radionuclides  entering  the  Clinch  Biver  from  Oak  Bidge  National  Laboratory 
operations  which  might  concentrate  in  the  biomass  constitutes  only  an  iisig- 
niflcant  part  of  the  radioactivity  in  the  river.  Thus  the  river  system  can  be  likened 
to  a  pipeline  with  little  retention  or  concentration  of  radionuclides  in  either 
the  bottom  sediments  or  the  biota. 

If  zinc-65  is  to  be  released  into  or  can  be  transported  to  a  marine  environmetrt, 
special  consideration  must  be  given  to  its  reconcentratlon.  Zinc  is  concentrated 
by  shellfish  (1000-10,000  times)  ;  as  an  activation  product,  zinc-65  is  present  in 
the  waste  discharged  by  several  light  water  reactor  power  plants  and,  wh«e 
required,  special  limits  can  be  applied  to  its  release. 

The  gaseous  wastes  discharged  by  nuclear  fuel  reprocessing  plants  may  con- 
tain small  amounts  (below  permissible  limits)  of  tritium,  krypton-S5  and 
iodine-131.  Only  iodine  is  capable  of  being  concentrated  by  biological  processes ; 
however,  the  other  radionuclides  may  be  cycled  by  ecological  processes.  Iodine- 
131  appears  principally  in  the  food  chain  which  leads  through  milk  to  man  and 
the  procedures  for  monitoring  this  food  chain  are  well  developed.  Environmental 
monitoring  data  again  indicate  radioactivity  concentrations  well  below  those 
of  public  health  significance. 

THERMASL  EFFECTS  OF  STEAM  ELECTRIC  GBNEaATINO  PLANTS 

The  generation  of  electrical  power  produces  waste  heat  which  must  be  dis- 
charged to  surface  water  or  to  the  atmosphere  via  cooling  towers.  The  average 
thermal  eflSciencies  of  different  types  of  steam  electric  idants  vary  approximate 
as  follows: 

Net  thermal 

efficiency 
(in  percent) 

Modem  coal  fueled  plant 38 

Modem  light  water  reactor 32 

Future  fast  breeder  (calculated) 40 

Therefore,  at  the  present  time,  a  nuclear  plant  of  current  design  discharges 
more  waste  heat  to  surface  streams  than  a  conventionally  fueled  plant  of  the 
same  size  because  of  a  lower  thermal  efficiency.  Of  course,  about  ten  per  cent 
of  the  waste  heat  from  a  coal-fired  plant  is  discharged  to  the  atmosphere  with 
the  combustion  gases,  whereas  essentially  all  of  the  heat  discharged  by  a  nuclear 
plant  is  through  the  water  cooling  system.  When  fast  breeder  reactors,  become 
operational,  this  disparity  will  be  reduced. 

Generally  speaking,  the  problem  of  ''thermal  pollution*'  is  one  of  degree.  An 
increase  in  water  temperatures  can  be  harmful,  or  in  some  cases,  beneficial  to 
certain  fish  and  aquatic  life.  The  questions  that  must  be  answered  are — ^what  are 
the  effects  of  small  increases  of  temperature  in  various  situations,  and  if  harm- 
ful, how  can  these  effects  be  avoided?  The  world's  electric  power  demand  will 
continue  to  grow  at  an  ever  increasing  rate.  Increasing  quantities  of  waste  heat 
will  have  to  be  dissipated,  regardless  of  the  proportion  of  coal-fueled  to  nuclear- 
fueled  plants  that  are  built  Large  quantities  of  condenser  cooling  water  (several 
hundred  thousands  gallons  per  minute  for  a  1,000  NWe  plant  of  either  type) 
will  be  required.  As  a  result,  the  availability  of  adequate  condenser  cooUng 
water  is  becoming  a  major  consideration  in  selecting  sites  for  these  plants. 
Proper  site  selection  requires  information  on  the  physical  dispersion  of  heat  in 
the  environment  and  the  effects  of  small  temserature  increases  on  the  biota. 

Besearch  in  this  area  has  been  underway  for  some  time — for  example,  the 
AEC  has  sponsored  research  on  the  physical  and  biological  effects  of  tempera- 
ture on  Columbia  Biver  for  more  than  fifteen  years.  As  a  result,  mathematical 
models  are  now  being  developed  for  predicting  the  increase  in  temperature  of  the 
receiving  water  from  heated  effluents  which  are  discharged  into  rivers,  lakes, 
and  tidal  systems.  The  reliability  of  these  models  is  being  determined  ag^ainst 
known  conditions.  A  model  has  been  used  to  predict  temperatures  of  the  Deerfield 
Biver  downstream  from  the  Yankee  Atomic  Beactor,  Bowe,  Mass.,  for  example, 
and  the  predicted  temperatures  have  agreed  very  closely  with  temperatures 
actually  measured.  This  mathematical  model  development  is  being  followed 
with  an  application  of  the  model  to  the  prediction  of  temperature  Increases 
throughout  an  entire  river  basin.  The  upper  Mississippi  Biver  basin  has  been 
selected  for  the  pilot  effort  ^  r 
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In  brief,  the  magnitude  and  severity  of  thermal  effects  problems  from  both 
nuclear-  and  fossil-fueled  electric  power  plants  depend  on  local  environmental 
conditiona  Proper  site  selection  is  becoming  more  important  as  the  availability 
of  adequate  surface  water  supplies  for  condenser  cooling  becomes  more  critical. 
However,  it  should  be  noted  that  technology  for  solving  potential  thermal  pol- 
lation  problems  is  available.  Auxiliary  cooling  systems  (reservoirs,  ponds,  or 
cooling  towers)  can  be  a  solution,  but  increased  initial  plant  costs,  in  the  range 
of  5-10%,  may  be  required  over  a  conventional  river  water  cooling  system. 
However,  these  costs  may  be  offset  by  increased  flexibility  in  site  selection,  which 
coold  result  in  lower  costs  for  fuel,  power  transmission,  and  land,  plus  a  lower 
heat  rejection  to  the  river. 

EXTENT  OF  ABO   POLLUTION   BESEAECH   PROGRAM 

E^xtensive  radioactive  waste  management  and  pollution  related  research  and 
development  have  been  carried  out  as  an  integral  part  of  the  Atomic  Energy 
Commission's  overall  R&D  program  in  order  to  assure  an  orderly  growth  and 
safe  development  of  the  nuclear  energy  industry.  Approximately  $30  million  was 
spent  during  FY  1967  and  about  $31  million  is  budgeted  for  FY  1968  in  the 
Commission's  biology  and  medicine,  reactor  development,  weapons,  raw  ma- 
terials, production  and  isotopes  development  programs  for  this  purpose. 

Resources  at  AEC  multiprogram  laboratories  are  also  being  utilized  in  a 
number  of  pollution  and  environmental  health  studies  being  conducts  in  direct 
support  of  the  objectives  of  other  agencies.  Now  underway  are  two  Joint  efforts 
with  HEW's  National  Center  for  Air  Pollution  Control.  One,  conducted  at  AEC's 
Brookhaven  National  Laboratory  on  Long  Island,  is  examining  the  economic 
and  technical  feasibility  of  using  stable  isotopes  of  sulfur  to  trace  the  migration 
and  chemical  reactions  of  oxides  of  sulfur  emitted  with  stack  effluents.  The 
other  is  a  joint  program  involving  ABC's  Argonne  National  Laboratory  near 
Chicago,  with  the  Department  of  Air  Pollution  Control  of  the  city  of  Chicago 
and  the  National  Center  for  Air  Pollution  Control.  The  objective  of  this  tripartite 
effort  is  to  develop  an  air  dispersion  model  which  will  aid  in  the  establishment 
of  pollution  control  measures  for  the  Chicago  Metropolitan  area. 

At  Brookhaven  National  Laboratory  a  study  of  the  oxidation,  by  radiation,  of 
iron  in  acid  mine  drainage  has  been  conducted  in  order  to  assess  the  potential 
of  this  method  In  relation  to  other  mine  drainage  treatment  methods  being  de- 
veloped by  the  Department  of  the  Interior  and  the  Department  of  Mines  and 
Mineral  Industry  of  the  State  of  Pennsylvania. 

During  the  past  year  Commission  staff  and  representatives  of  the  Departments 
of  Commerce,  Interior  and  HEW  have  discussed  how  resources  available  at  AEC's 
multiprogram  laboratories  might  be  applied  to  pressing  pollution  control  and 
abatement  problems.  The  aforementioned  programs  and  a  number  of  proposed 
program.s  now  being  discussed  have,  in  large  part,  resulted  from  this  series  of 
Interagency  meetings.  The  Commission  is  continuing  its  efforts  along  this  line  and 
is  hopeful  that  other  areas  can  be  Identified  in  which  the  experience  and 
facilities  available  at  its  multiprogram  laboratories  can  be  used  to  make  sub- 
stantial contributions  to  solving  pollution  and  environmental  health  problems. 

Very  recently,  last  year,  Sec.  33  of  the  Atomic  Energy  Act  was  amended  to 
authorize  AEKJ  to  assist  others  on  health  or  safety  research  and  development 
problems  unconnected  with  AE)C's  nuclear  missions.  This  added  authority  will 
serve  to  provide  AEC  with  more  flexibility  in  utilizing  its  laboratories,  facilities 
and  talent  to  help  others  solve  important  national  problems  such  as  environmental 
pollution. 

SUMMARY  AXD  CONCLUSIONS 

In  summary,  AEC  strongly  su];HK>rts  the  efforts  which  are  directed  toward  re- 
storing and/or  maintaining  the  quality  of  our  environment — a  goal  which  has 
become  an  important  national  objective.  The  Commission's  program  of  radio- 
active waste  control  is  consistent  with  this  objective.  Independent  evaluations  of 
the  program  that  have  been  made  over  the  years  by  various  technical  commit- 
tees in  the  National  Academy  of  Sciences,  and  an  advisory  group  to  the  President's 
Federal  Council  tor  Science  and  Technology  have  shown  that  radioactive  waste 
management  operations  are  being  carried  out  in  a  safe  and  economical  manner, 
without  effect  on  the  public  and  its  environment  Also,  the  Joint  Committee  on 
Atomic  Energy  maintains  a  continuing  review  and  surveillance  over  the  Com- 
mission's waste  management  program  to  assure  that  development  of  the  nu- 
clear energy  industry  can  he  carried  oat  with  full  protection  of  the  pxildic  health 
and  safety.  Waste  processing  technology  and  environmental  science  have  been. 
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and  are  being  developed,  whidi  will  conthme  to  provide  satisfactory  pollution 
control  systems  for  the  expanding  nudlear  power  induetry.  We  believe  this  eonrce 
of  energy  will  make  an  increasingly  significant  contribution  to  the  nation^s 
energy  needs  and,  in  so  doing,  will  lead  to  a  major  redaction  of  the  country's  over- 
all environmental  pollution  problem. 

Mr.  Daddario.  Our  next  witnesses  are  Mr.  Kenneth  Grant,  Associate 
Administrator  of  the  Soil  Conservation  Service,  I)OT)artment  of  Agri- 
culture and  Dr.  Cecil  Wadleigh,  Director,  Soil  and  Water  Conservation 
Division,  Agricultural  Research  Service.  Will  you  gentlemen  ccnne 
forward,  please.  We  regret  having  held  you  so  long  this  morning. 

Mr.  Grant.  It  is  perfectly  all  right,  Mr.  Chairman.  We  have  enjoywi 
listening. 

Mr.  Daddario.  We  do  have  a  bill  on  the  floor  that  comes  from  this 
subcommittee  this  afternoon.  So  we  really  do  not  have  much  time.  We 
would  appreciate  it  if  you  could  just  go  into  your  statement  as  quickly 
as  possible,  Mr.  Grant. 

(The  biographies  of  Mr.  Grant  and  Dr.  Wadleigh  follow :) 

Kenneth  E.  Grant 

Kenneth  E.  Grant  was  bom  in  1920  at  Rollinsford,  New  Hampshire.  He  was 
graduated  from  Dover  High  School,  New  Hampshire  in  1937  and  received  a 
B.S.  degree  in  Agriculture  from  the  University  of  New  Hampshire  in  1941 
Following  this  he  served  as  a  collaborator  in  soil  survey  with  the  Bureau  of 
Plant  Industry  and  did  graduate  work  in  Agronomy.  He  received  the  degree  of 
Master  of  Public  Administration  from  Harvard  University  in  June  1964. 

Mr.  Grant  served  in  the  United  States  Army  from  December  1941  to  October 
1945,  and  joined  the  Soil  Conservation  Service  as  a  Soil  Scientist  at  Keene,  New 
Hampshire  in  March  1946.  He  served  successively  in  SCS  as  Soil  Conservationist, 
Work  Unit  Conservationist  and  Area  Conservationist  at  several  New  Hampshire 
locations  before  joining  the  State  Office  program  staff  at  Durham,  New  Hampshire 
in  August  1955.  He  was  appointed  Deputy  State  Conservationist  in  February 
1956,  and  became  State  Conservationist  in  January  1959.  He  was  selected  for 
advanced  training  under  the  Government  Training  Act  and  entered  Harvard 
University  in  September  1963.  In  June  1964  he  was  transferred  to  Indiana  as  State 
Conservationist 

In  Indiana  Mr.  Grant  served  as  Department  Representative  on  the  Inter- 
agency Wabash  River  Basin,  the  Ohio  River  Basin  Studies,  and  the  Technical 
Advisory  Committee  on  the  Wabash  Valley  Interstate  Commission.  He  pro- 
vided leadership  in  developing  the  first  Resource  Conservation  and  Development 
Project  in  the  Nation  and  in  stimulating  accelerated  cooperative  efforts  of  local. 
State,  and  Federal  agencies  in  multiple-purpose  watershed  projects  in  Indiana. 
In  May  1967  Mr.  Grant  was  appointed  Associate  Administrator  of  the  Soil 
Conservation  Service. 

Dr.  Cecil  H.  Wadleigh 

Bom  at  Gilbertsville,  Massachusetts,  B.S.  from  the  University  of  Massachusetts, 
M.S.  from  Ohio  State  University,  and  Ph.  D.  from  Rutgers  University. 

Assistant  Professor  at  University  of  Arkansas,  studying  physiology  of  cotton, 
1936^1 ;  joined  the  U.S.  Salinity  Laboratory,  Riverside,  California,  in  1941  as 
Senior  Chemist;  in  1951  became  head  of  the  Division  of  Sugar  Plant  Investiga- 
tions, Agricultural  Research  Service,  USDA ;  in  1954  was  appointed  head  of  the 
Section  of  Soil  and  Plant  Relationships,  Soils  Division,  ARS,  USDA;  and  in 
1955  assumed  present  post  of  Director,  Soil  and  Water  Conservation  Research 
Division,  ARS,  USDA. 

Recipient  of  USDA  Distinguished  Service  Award,  May  1967. 

Past  Secretary,  Past  Vice  President,  and  Past  President  of  the  American 
Society  of  Plant  Physiologists;  Fellow  of  the  American  Association  for  tiie 
Advancement  of  Science,  and  Fellow  of  the  American  Society  of  Agronomy. 

Member  of  the  White  House  Panel  on  Waterlogging  and  Salinity  Problems  in 
PalOstan,  1961  and  1962. 

Currently,  member  of  Conunittee  on  Water  Resources  Research  and  USDA 
representative  on  Committee  on  Environmental  Quality,  Federal  Council  for 
Science  and  Technology  Bxecutlve  Office  of  the  President  lyvjw^vi^ 
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8TATEMEHT  OP  EENNETH  K  OBAHT,  ASSOCIATE  AIOIIHISISATOS^ 
son.  OOHSERYATIOH  SEBVICE,  BEPARTHEBT  OP  AOSICULTUBE; 
A(XX>HPA]nEB  BT  DB.  CECIL  WABLEIOH,  BIBECTOB,  SOIL  AHB 
WATEB  COirSEBVATION  BIYISIOH,  A6BICXTLTTJBAL  BESEABCH 
SERVICE,  BEPARTHEBT  OF  AORICXTLTTTRE 

Mr.  Grant.  Thank  vou  very  mucli,  Mr.  Chairman. 

The  Department  or  Agriculture  is  happy  to  have  the  opportunity  to 
appear  before  you  today  to  provide  you  with  a  brief  report  on  the 
concern  and  the  commitment  of  the  U.S.  Department  of  Agriculture, 
in  the  area  of  environmental  pollution.  We  commend  the  valuable 
service  your  subcommittee  is  performing  by  holding  these  hearings. 
Secretary  of  Agriculture  Orville  L.  Freeman  calls  tnis  subject  a  con- 
servation crisis  that  is  a  matter  of  urgent  public  concern. 

I  am  Kenneth  E.  Grant,  Associate  Aoministrator  of  the  Soil  Con- 
servation Service,  and  I  will  present  the  statement  for  the  Department 
of  Agriculture.  I  have  with  me  Dr.  Cecil  H.  Wadleigh,  Director  of 
Soil  and  Water  Conservation  Division,  of  the  Agricultural  Research 
Service  of  USDA. 

Enhancing  the  Quality  of  the  rural  environment  is  of  direct  concern 
to  and  is  a  major  objective  of  the  U.S.  Department  of  Agriculture. 

The  Department  is  also  concerned  with^  and  in  cooperation  with 
other  agencies  shares  important  responsibilities  for,  the  quality  of  the 
urban  environment. 

Agriculture  and  forestry  have  a  big  stake  in  environmental  pollu- 
tion. This  is  indicated  by  four  major  points :  (a)  They  are  being  hurt 
by  contamination  in  the  environment;  (6)  agriculture  and  forestry 
contribute  some  of  the  pollutants  that  are  of  concern ;  (<?)  work  in  thte 
U.S.  Department  of  Agriculture  over  the  past  100  years  has  developed 
a  vast  array  of  new  technology  toward  improving  the  quality  of  our 
environment,  and  has  fostered  its  application  on  farms,  ranches,  for- 
ests, and  in  food  and  fiber  processing;  and  (d)  improved  practices  to 
further  reduce  pollution  rrfated  to  apiculture  and  forestry  must  be 
developed  by  those  who  are  knowledgeable  of  the  urgent  needs  for 
efficient  systems  of  mechanized  operations  on  these  farms,  ranches,  and 
forests. 

ADVERSE  EFFECTS   ON   AGBICULTTJRE  AND  FORESTRY 

Mr.  Chairman,  you  have  received  ample  testimony  on  the  ample  ton- 
na^  (142  million  tons)  of  pollutants  entering  the  atmosphere  over  the 
United  States  during  this  past  year.  We  in  Agriculture  are  deeply 
concerned  over  the  extensive  damage  these  airborne  chemicals  inflict 
on  the  trees  of  our  forests,  the  crop  of  our  fields,  our  ornamental  plant- 
ings, and  even  our  farm  animals.  Smog  in  the  Los  Angeles  area  is 
damaging  pine  and  other  trees  60  miles  from  the  city.  Years  ago,  stack 
gas  emissions  completely  denuded  forest  lands  around  smelters.  Al- 
though the  worst  cases  of  smelter  damage  have  been  corrected,  exten- 
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sive  chronic  injury  to  pine  trees  is  still  serious  in  the  Lake  States,  the 
Northwest,  and  the  Cumberland  Plateau  of  Tennessee. 

Damage  to  commercial  crops  grown  near  metropolitan  areas  is  seri- 
ous. Los  Angeles  County  is  often  used  as  Exliibit  A  for  a  horrible 
example.  But  air  pollution  damage  to  crops  has  been  found  in  every 
county  in  New  Jersey.  Cigar-wrapper  tobacco  grown  in  the  Con- 
necticut Valley  has  been  seriously  damaged  due  to  ozone  injury.  In- 
jury has  been  reported  on  36  different  commercial  crops.  Crop  dam- 
age has  been  found  in  every  State  with  large  industrial  centers. 

Sediment,  the  product  of  soil  erosion,  is  a  major  pollutant  and  does 
serious  damage  to  farmers  and  rural  people.  Conservative  estimates 
indicate  that  sediment  damages  in  the  upstream  watersheds  alone 
come  to  about  $85  million  annually.  Sediment  fills  stream  channels 
flowing  through  farms  and  ranches.  It  fills  irrigation  canals,  farm 
ponds,  and  rural  reservoirs  used  for  recreation,  fishing,  irrigation,  and 
farmstead  water  use. 

The  thousands  of  farmers  using  farm  ponds  to  sell  fishing  rights 
are  much  concerned  with  the  deterioration  of  water  quality  by  sedi- 
ment delivery. 

Every  1,000  tons  of  sediment  eroded  from  our  fields  robs  the  land 
of  25,000  pounds  of  plant  nutrients. 

There  are  about  40  million  acres  of  irrigated  land  in  the  United 
States,  most  of  which  is  in  the  17  Western  States.  Income  from  nearly 
a  quarter  of  this  acreage  is  impaired  by  an  accumulation  of  salt 
brought  in  by  irrigation  water  or  collected  by  natural  processes. 

Historically,  farmers  have  depended  on  manure  as  a  prime  source 
of  soil  fertility.  During  the  past  two  decades  tremendous  progress 
has  been  made  in  the  technical  efficiency  of  fertilizer  manufacturing. 
Nitrogen  fertilizer  is  cheaper  now  than  it  was  during  the  deprej^on 
of  the  thirties.  Consequently,  numerous  economic  studies  have  shown 
that  it  is  cheaper  for  a  farmer  to  fertilize  his  fields  from  the  fertilizer 
bag  than  to  haul  manure  from  the  barnyard.  But  this  still  leaves  the 
livestock  farmer  with  a  large  mass  of  matter  to  dispose  of — ^manure 
that  he  usually  can't  sell,  can't  give  away,  and  can't  burn.  With  the 
tight  cost-price  squeeze  that  crowds  most  farmers,  relatively  little 
investment  can  enter  into  manure  handling. 

The  stuff  we  are  talking  about  has  a  characteristic  aroma  that  many 
find  obiectionable.  Thus,  when  suburbanites  move  into  farming  areas 
they  often  object  to  certain  facets  of  country  atmosphere.  Frequently, 
the  new  suburbanites  get  a  restraining  order  from  the  courts  to  the 
effect  the  farmer  has  to  quit  his  livestock  operation  or  make  a  very 
costly  move  to  another  location  further  from  suburbia. 

The  problem  of  effectively  handling  and  disposing  of  manure  is 
causing  a  serious  financial  burden  on  many  of  our  farmers,  poultry- 
men,  and  f  eedlot  operators. 

Plant  and  animal  disease  agents  carried  by  the  environment  have 
caused  tremendous  losses  in  agriculture  and  forestry. 

In  the  50  years  or  so  since  chestnut  bliccht  was  first  discovered  in 
this  country,  this  disease  has  practically  killed  all  of  the  American 
chestnuts,  one  of  our  finest  hardwoods,  in  millions  of  acres  of  its 
native  range. 
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In  the  epidemic  year  of  1985,  stem,  rust  caused  a  60^percent  loss  to 
the  wheat  crop  in  Minnesota  and  some  of  the  neighboring  States,  and 
the  loss  to  the  country  as  a  whole  was  almost  a  quarter  of  the  crop. 
Stem  rust  is  a  continuing  threat  to  world  food  production. 

Hog  cholera  was  first  noted  in  this  country  m  the  1880's,  but  it 
spread  rapidly.  The  virus  causing  the  disease  may  be  picked  up  from 
polluted  water,  polluted  soil,  or  polluted  feed.  Over  the  years,  the 
ravages  of  this  disease  have  caused  losses  of  hundreds  of  millicMis  of 
dollars  to  hog  farmers. 

Mr.  Chairman,  these  few  examples  will  indicate  that  agriculture 
and  forestry  are  indeed  severely  hurt  by  environmental  pollution.  It 
is  an  important  part  of  the  mission  of  tne  USDA  to  help  in  meeting 
these  problems. 

W^\STES  FROM  AGRICULTURE  AND  FORESTRY    (AIR  POLLUTION) 

Although  most  air  pollution  arises  from  industrial  and  metropolitan 
areas,  forest  fires  ana  the  burning  of  field  residues  make  a  contribu- 
tion. 

We  must  face  the  fact  that  forest  fires  are  a  major  concern  in  the 
United  States.  During  a  typical  year,  there  are  atiout  150,000  forest 
fires  in  this  country,  which  ravage  5  to  7  million  acres.  In  addition  to 
heavy  monetary  losses  from  destruction  of  timber  resources,  wild  forest 
fires  in  the  average  year  produce  an  estimated  160  cubic  miles  of  smoke 
in  the  convection  column.  Such  fires  generate  about  34  million  tons 
of  particulate  matter  each  year,  largely  as  carbon  and  ash ;  and  about 
338,000  tons  of  hydrocarbons  are  vaporized  and  condensed. 

Mr.  Chairman,  our  Forest  Service  is  doing  everjrthing  possible  to 
find  ways  to  cut  down  on  air  pollution  from  wild  forest  fires. 

In  some  of  our  Western  States  the  burning  of  residues  in  rice  fields, 
wheat  fields,  and  grass-seed  lands  may  produce  local  air  pollution 
problems, 

Tliirty  million  t(ms  of  natural  dusts  are  emitted  into  the  atmos- 
phere each  year.  Although  agricultural  lands  are  not  the  sole  con- 
tributor of  these  dusts,  windblown  soil  is  a  major  factor.  Although 
much  progress  has  been  made  in  getting  needed  conservation  practices 
on  the  land  to  prevent  the  tremendous  clouds  common  during  the 
Dust  Bowl  days  of  the  thirties^  our  conservaticHi  task  is  a  long  way 
from  completely  tying  down  soils  susceptible  to  wind  erosion. 

SEDIMENTATION 

Committee  Print  No.  9  of  the  Senate  Select  Committee  on  National 
Water  Resource  states  that : 

Rough  estimates  of  the  suspended  solids  loadings  reaching  the  Nation's  streams 
from  surface  nmoff  shows  these  to  be  at  least  700  times  the  loadings  caused  by 
sewage  discharge. 

Curbing  sediment  delivery  to  our  streams  and  lakes  by  aiding  farm- 
ers and  ranchers  to  minimize  soil  erosion  has  long  been  a  key  objective 
of  the  Department  of  Agriculture.  In  the  thirties  sediment  delivery  on 
the  Piedmont  Plateau  of  the  Atlantic  Coastal  Plain  and  the  Black 
Belt  of  Alabama  was  enormous.  One  sees  far  less  erosion  on  the  soils  of 
these  regions  now  due  to  the  establishment  of  sound  systems  of  conser- 
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ration  farming;  the  farms  have  largely  been  converted  from  continuous 
row  crops  to  oontinnous  meadow. 

But  we  are  not  achieving  the  same  results  in  some  other  parts  of  the 
country  in  cui4)ing  soil  erosiwi  and  sediment  delivery.  Tlie  advent^  of 
highly  mechanized  farming  using  six-  to  eight-row  equipment  mili- 
tates against  the  installation  of  terraces  or  other  land  protection 
measures  that  would  interfere  with  planting,  tilling,  and  harvesting 
equipment.  The  tight  cost-price  squeeze  on  the  farmer  leaves  him  little 
financial  leeway  to  worry  about  sediment  problems  100  miles  down- 
stream. Conservation  farming  adjusted  to  the  needs  of  highly  mech- 
anized operations  is  urgently  essential  in  many  parts  of  the  country. 

Forest  bums  poses  a  serious  problem  in  sediment  delivery.  With  loss 
of  protective  cover,  soil  erosion  on  such  areas  may  become  intense. 

CHEMICAL    FERTILIZERS 

We  Americans  apply  32  million  tons  of  chemical  fertilizers  on  our 
lawns,  gardens,  fields,  and  pastures.  Some  folks  think  this  is  a  tre- 
mendous tonnage  of  chemicals  that  may  be  contaminating  our  soils,  our 
streams,  and  ground  waters  by  runoff  and  deep  percolation. 

The  average  use  of  chemical  fertilizers  per  cropped  acre  in  the  United 
States  is  only  one-tenth  the  level  used  m  the  Netherlands.  Even  so, 
fertilizer  use  in  the  United  States  over  the  past  50  years  has  doubled 
about  every  10  years. 

Since  nitrogen  and  phosphorus  are  the  nutrients  of  primary  concern 
that  enable  growth  of  "aigal  blooms"  on  ponds,  lakes,  and  streams, 
naturally,  a  suspicious  eye  is  sometimes  cast  at  Agriculture's  wide- 
spread use  of  these  chemicals. 

Some  nitrogen  is  moving  from  fertilized  fields  with  land  runoff, 
but  most  of  our  evidence  indicates  this  is  a  minor  contributor  to  stream 
nitrogen  at  the  present  time. 

Mr.  Daddario.  On  that  point,  Mr.  Grant,  Dr.  Commoner  at  the  New 
York  AAAS  meeting  said  he  thought  that  nitrates  from  ground  water 
were  a  danger.  They  have  appear^  in  milk,  drinking  water,  and  food. 
Now,  this  runs  somewhat  contrary  to  what  you  have  just  said,  that  it 
is  a  minor  contributor.  If  this  is  so,  what  should  we  do  about  it  and  how 
do  you  feel  about  Dr.  Commoner's  remarks  in  that  regard  ? 

Mr.  Grant.  May  I  ask  Dr.  Wadleigh  to  respond  to  this  since  this 
is  in  his  particular  area. 

Dr.  Wadleigh.  Dr.  Commoner  especially  emphasized  the  nitnite 
content  of  spinach  as  a  baby  food.  Samples  have  been  found  carrjnng 
up  to  3,000  or  4,000  parts  per  million  of  nitrate.  I  happened  to  look 
up  some  data  in  a  1907  issue  of  the  Journal  of  the  American  Chemical 
Society  the  other  day  wherein  analyses  of  spinach  and  many  other 
foods  for  nitrate  were  made.  In  1907,  the  spinach  samples  collected 
were  found  to  contain  from  3.000  to  4,000  parts  per  million  of  nitrate. 
Last  year  a  group  of  chemists  published  data  on  similar  samples  of 
spinach  from  local  markets.  The  samples  contained  from  250  to  800 
parts  per  million  of  nitrate.  The  increase  in  use  of  nitrogen  fertilizer 
on  the  land  over  this  60-year  time  has  not  been  reflected  in  an  increase 
nitrate  content  of  vegetables. 

One  also  has  to  recognize  that  nitrate  accumulates  in  soils  as  a 
natural  process.  Back  at  the  turn  of  the  century,  in  1910  and  1911. 
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chemists  at  Colomdo  State  University  were  poeing  tM»  problem : 
^Vhy  does  nitrate  accumulate  naturally  in  the  rangelaSuia  at  such  high 
level  ?  These  are  the  nitre  spots  of  eastern  Colorado  soils. 

At  the  meetings  of  the  American  Association  for  Advancement  of 
Science  a  year  ago,  Dr.  Stout  of  the  University  of  California  pre- 
sented his  studies  on  nitrate  in  well  water.  Swne  well  waters  rim  from 
10  to  130  parts  per  million  of  nitrate.  They  have  been  used  for  drink- 
ing water  but  no  adverse  effects  Imve  been  noted.  These  waters  might 
have  adverse  effects  if  given  to  ruminant  animals.  The  bacterial  popu- 
lation in  the  rumen  readily  reduces  the  nitrate  to  nitrate  ana  it  is 
the  nitrite  tliat  is  poisonous. 

Tliere  are  instances,  of  course,  wherein  "blue  babies''  have  been 
associated  with  nitrate  in  well  water.  Recent  evidence  indicates  that 
this  effect  of  nitrate  does  not  take  place  unless  there  is  also  bacterio- 
logical poUuion  in  the  well  water.  The  bulletin  provided  by  the 
Public  Health  Service  on  drinking  water  quality  standards  cites  many, 
many  cases  of  "blue  babies"  afflicted  from  drinking  well  water  con- 
taining nitrate.  They  have  never  found  a  "blue  baby"  case  associated 
with  drinking  surface  water  containing  nitrate.  This  indicates  that 
bacteriologic  pollution  entering  the  baby's  stomach  with  water  induces 
the  reduction  of  the  nitrate  to  poisonous  nitrite  causing  methemoglo- 
binemia. 

Mr.  Daddario.  That  is  very  interesting,  Doctor.  I  just  wonder  if 
there  is  this  accumulation  in  this  way  that  you  indicate  to  be  natural. 

Dr.  Wadleioh.  Yes. 

Mr.  Daddario.  Isn't  it  incumbent  on  us,  then,  to  see  if  we  can 
develop  a  nitrate  fertilizer  which  we  could  contain  and  prevent  from 
being  as  mobile  as  it  is,  and,  therefore,  not  adding  to  what  must  be 
becoming  a  natural  problem. 

Dr.  Wadleioh.  I  think  there  is  an  urgent  need  to  develop  better 
fertilization  technology  since  nitrate  is  so  excee<lingly  soluble.  Studies 
by  my  staff  members  indicate  that  as  much  as  40  percent  of  the  nitro- 
gen fertilizers  applied  to  the  land  each  year  do  not  enter  into  beneficial 
use  to  the  crops.  The  farmers  are  spending  $1.5  billion  per  year  for 
chemical  fertilizers.  They  are  applying  over  6  million  tons  of  elemental 
nitrogen.  What  happens  to  this  40  percent  of  the  nitrogen  fertilizer 
that  does  not  enter  into  beneficial  use?  A  small  amount  goes  into  land 
runoff.  Some  goes  into  deep  percolation.  These  are  minor.  Much  of 
our  evidence  indicates  that  much  nitrogen  is  lost  by  chemical  reaction 
in  the  soil  and  returned  to  the  atmosphere  as  gaseous  nitrogen.  Much 
nitrogen  is  sometimes  absorbed  at  excess  levels  into  crop  plants. 

There  have  been  quite  a  number  of  instances  in  the  Middle  West, 
Indiana,  Illinois,  and  Missouri^  of  cases  called  "silo  disease."  When 
com  or  any  other  forage  high  m  nitrate  goes  into  the  silo  and  starts 
fermenting,  the  nitrogen  oxides  are  given  off.  Silo  workers  can  become 
very  ill.  A  few  have  been  killed.  When  high  nitrate  forage  is  fed  to 
ruminant  animals,  they  can  become  very  sick.  This  is  sometimes  a 
serious  problem  when  nighly  nitrogenous  forage  is  used. 

As  we  use  higher  and  higher  levels  of  nitrogen  applications  on  our 
fields,  chemical  forms  that  would  not  be  readily  converted  to  nitrate 
would  be  advantagjeous.  The  nitrate  step  is  averted.  Plants  may  use 
nitro^n  as  ammonium.  For  example,  a  sugar  beet  plant  does  not  grow 
effectively  unless  there  are  5,000  parts  per  million  of  nitrate  in  its 
petiole.  Ammonium  nutrition  could  avert  this  buildup. 
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If  this  sugar  beet  foliage  high  in  nitrate  is  used  for  cattle  feed,  they 
are  in  danger  of  nitrite  poisoning. 

We  in  agriculture  feel  there  is  a  ^reat  opportunity  to  develop  tech- 
nology of  providing  cropj  plants  with  ammoniacal  urea,  or  other  forms 
of  nitrogen  so  that  the  nitrogen  does  not  go  through  the  nitrate  stage. 

Mr.  Daddario.  Everything  that  you  say  is  somewhat  frightening 
because  we  are  beginning  to  developj  nitrogen  fertilizer  plants  all  over 
the  world  with  tremendous  capacities.  Mr.  Greorge  Woods,  President 
of  the  World  Bank,  before  our  committee,  cited  as  a  particular  example 
our  ability  to  meet  some  of  the  food  problems  in  India  and  other  places. 
There  is  now  developing  a  capability  where  we  expect  to  get  produc- 
tion to  quadruple  or  even  be  better  than  that. 

Dr.  Wadleigh.  Correct. 

Mr.  Daddario.  So  we  will  be  using  the  same  kind  of  fertilizer  in  an 
ever  increasing  amount  despite  the  dangers  which  might  accumulate, 
as  you  have  spelled  them  out  here  today.  Doctor. 

Dr.  Wadleigh.  I  think  there  is  a  lot  that  could  be  done  to  improve 
the  situation. 

Mr.  Daddario.  Tell  us  about  that.  What  do  you  think  ought  to  be 
done? 

Dr.  Wadleigh.  The  main  effort  needed  is  a  concentrated  study  into 
the  efficiency  of  the  use  of  fertilizer  by  different  crops.  There  has  not 
been  any  pressure  for  increased  efficiency  of  use  because  nitrogen  fertil- 
izer is  so  cheap.  It  is  much  cheaper  now  than  it  was  back  in  the  twenties. 
I  grew  up  on  a  farm  in  Massachusetts. 

Mr.  Daddario.  I  could  tell  you  came  from  Massachusetts. 

Mr.  Grant.  Since  I  came  from  New  Hampshire,  we  really  are  quite 
close  together. 

Mr.  Daddario.  Where  was  your  farm  ? 

Dr.  Wadleigh.  Southbridge.  Nitrogen  would  cost  20  or  25  cents  a 

?>oimd  when  we  were  buying  sodium  nitrate  back  in  the  twenties.  Now 
armers  are  able  to  apply  it  on  for  8  cents  or  9  cents  a  pound.  It  is  the 
cheapest  commodity  they  can  buy  for  improving  their  yields.  We  need 
to  know  more  about  the  forms  that  we  can  put  into  the  soil,  where  it 
should  be  placed  in  the  soil,  and  at  what  time  in  the  physiological 
growth  of  the  plant  so  that  it  produces  the  maximum  yield,  and  yet 
nave  the  soil  nearly  exhausted  of  nitrate  by  harvest  time. 

The  difficulty  in  many  areas  is  that  the  nitrate  accumulates  and  it 
is  in  the  soil  at  the  end  of  the  harvest.  Those  who  are  acquainted  with 
the  sugar  beet  industry  of  the  Western  States  know  processors  are 
deeply  concerned  with  the  deterioration  of  the  quality  of  beets  as- 
sociated with  nitro^n  accumulation  at  the  end  of  the  season.  We  need 
far  better  information  of  the  forms  of  nitrogen  fertilizer  to  use  that 
will  not  be  readiljr  leached  out;  where  exactly  this  should  be  placed 
in  the  soil  to  provide  maximum  benefit  to  the  plants :  the  time  in  the 
physiological  growth  of  the  crop  when  nitrogen  availibility  would  be 
most  beneficial;  and  the  development  of  varieties  of  plants  which 
have  high  efficiency  in  using  available  nitrogen. 

Some  of  vou  may  be  acquainted  with  the  large  sugarcane  industry 
on  the  muck  soils  of  Florida.  When  conventional  sugarcane  varieties 
were  cultivated  on  that  muck,  they  would  not  produce  commercial 
crops  of  sugar.  There  was  too  much  nitrogen  in  the  soil.  It  runs  nearly 
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4-p«x;eiit  nitrogen.  Varieties  of  sugarcane  had  to  be  devel<^>ed  that 
had  very  low  efficiency  in  using  this  excess  nitrog^i  so  as  to  enable 
sugar  to  accumulate. 

This  is  part  of  the  natural  growth  processes.  If  the  plant  is  using 
too  much  nitrogen,  it  will  not  accumulate  sugar  or  carbohydrates. 
This  may  be  why  there  is  some  complaint  about  the  poor  quality  of 
New  England  potatoes  at  the  present  time.  Too  much  mtrogen  ? 

We  can  develop  varieties  of  plants  that  have  much  higher  efficiency 
in  the  use  of  the  nitrogen.  As  a  matter  of  fact,  this  is  what  has  been 
done  in  the  last  few  years  by  the  Rice  Institute  in  the  Philippine 
Islands.  They  developed  vaneties  of  rice  with  a  very  short  stalk 
which  will  not  fall  over  when  given  high  levels  of  nitrogen.  The 
varieties  are  not  responsive  to  day  length,  so  they  will  produce  crops 
every  90  days  regardless  of  time  of  year;  and  they  will  respond  to 
and  use  very  high  levels  of  nitrogen  application.  As  a  conseauence,  the 
Rice  Institute  of  the  Philippines  has  oeen  producing  200  oushels  of 
rice  per  acre  every  90  days  on  their  experimental  fields. 

India's  average  yield  of  rice  per  acre  is  now  about  25  bushels  per 
acre.  Think  what  it  means  in  terms  of  world  food  needs  to  develop  rice 
varieties  that  have  high  efficiency  in  the  use  of  available  nitrogen  to- 
gether with  the  tremendous  potential  for  high  yields. 

Mr.  Daim>abio.  That  is  very  interesting.  I  am  always  amazed  that 
you  x)eople  can  do  these  things. 

Dr.WADLEiGH.  Thank  you. 

Mr.  Daddario.  We  are  very  proud,  in  New  England,  that  we  do 
have  people  who  have  an  interest  in  this.  Some  of  our  great  seed  and 
food  crops  have  originated  through  research  done  in  New  England. 
We  sometimes  take  a  little  more  credit  in  Connecticut  than  we  should, 
but  we  keep  it  in  the  New  England  area. 

Mr.  Grant,  will  you  continue,  please. 

ANIMAL   WASTES 

Mr.  Grant.  Domestic  livestock  produces  wastes.  For  example,  tlie 
125  million  cattle  on  our  farms  and  ranches  produce  over  a  billion 
tons  of  solid  wastes  and  over  400  million  tons  of  liquid  wastes.  About 
half  of  these  wastes  are  produced  in  concentrated  supplies  such  as  in 
bams,  barnyards,  and  feedlots.  Oflfensive  odors  may  arise  from  these 
wastes.  Piles  of  manure  may  become  breeding  grounds  for  flies  and 
other  pests.  This  manure  may  be  a  carrier  for  infectious  a^nts.  If  it 
drains  into  streams,  it  may  deplete  the  oxygen  by  its  biochemical 
oxygen  demand. 

A  large  cattle  operation  such  as  a  f  eedlot  carrying  20,000  head  must 
dispose  of  650  tons  of  manure  a  day. 

Mr.  Daddario.  What  are  we  goin^ to  do  about  it? 

Mr.  Grant.  This  is  a  problem  which  is  related  to  many  of  the  thin^ 
that  are  being  done  in  the  Department.  We  feel  that  the  relationship 
between  this  problem  and  the  land  use  practices  which  we  are  putting 
on  farms  to  curb  erosion  and  reduce  the  amount  of  runoff  that  gets 
into  streams  is  a  part  of  the  problem.  There  are  many  other  i)ossibili- 
ties  which,  again,  I  would  say  Dr.  Wadleigh  has  investigated  very 
carefuUv  and  I  am  sure  he  would  be  in  a  much  better  position  to  in- 
dicate the  extent  of  involvement  of  the  Department  in  this  important 
area. 
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Mr.  Daddario.  I  know  you  cannot  give  ns  the  solution  to  the  prob- 
lem in  the  time  available,  but  will  you  give  us  an  idea? 

Dr.  Wadlbigh.  We  have  explored  the  effectiveness  of  putting  these 
wastes  into  oxidation  lagoons,  but  lagoons  must  have  a  tremendous 
capacitv  to  serve  a  large  feedlot.  We  must  explore  ways  of  eco- 
nomically putting  manure  back  onto  the  land. 

In  the  past,  we  have  emphasized  the  idea  that  it  is  cheaper  to  get  the 
nitrogen  out  of  the  fertilizer  bag  than  to  put  it  on  the  land.  However, 
I  think  that  the  land  is  still  the  place  for  the  disposal  of  manure.  It  can 
provide  some  benefit  and  may  be  the  cheapest  disposal. 

We  have  any  number  of  experiments  over  the  United  States  where 
manure  added  to  the  soil  produces  benefits  above  any  chemical  addition 
that  one  can  provide.  In  areas  where  it  might  not  be  feasible  to  put  the 
manure  in  the  land,  then  the  lagoon  system  majr  have  to  be  usea.  I  feel 
there  must  be  developed  more  efficient  mechanized  systems  of  getting 
this  stuff  back  into  the  land ;  and  incorporated  so  it  does  not  smell,  and 
does  not  occur  in  the  runoff  into  our  streams  and  reservoirs. 

MEETING  PROBLEMS   OF  ENVIRONMENTAL  QUALITY 

Agriculture  and  forestry  have  a  long  history  of  developing  teoh- 
nolgy  and  providing  technical  j^dance  and  otlier  forms  of  assistance 
toward  improving  the  quality  of  our  environment. 

AIR  POLLUTION   CONTROL 

We  have  mentioned  our  concern  with  air  pollution.  The  U.S.  Forest 
Service  is  carefully  studying  the  resistance  on  susceptibility  of  pine 
seedlings  to  airborne  chemicals.  They  have  made  selections  of  ponder- 
osa  and  eastern  white  pine  that  are  nearly  immune  or  highly  tolerant 
to  specific  air  pollutants  such  as  sulfur  dioxide,  fluorine,  ozone,  and 
photochemical  smog.  These  selections  will  be  especially  valuable  for 
plantings  in  and  around  industrial  and  metropolitan  areas. 

We  are  continually  developing  improved  varieties  of  cigar- wrapper 
tobacco  that  may  be  grown  in  the  Connecticut  Valley  without  signifi- 
cant damage  from  air-pollution  fleck  on  the  leaves. 

The  U.S.  Forest  Service  be^an  developing  improved  techniques  for 
forest  fire  control  in  1923.  This  technology  nas  been  applied  with  re- 
markable effectiveness  toward  reducing  air  pollution  arising  from 
burns  in  our  Nation's  forests.  This  is  indicated  by  the  fact  that  fire 
damage  in  the  national  forests  has  been  reduced  over  a  40-year  span 
from  602,000  acres  in  1924  to  92,000  acres  in  1963.  At  the  average  dam- 
age of  $76.45  for  each  acre  burned,  the  cumulative  effect  of  developing 
and  using  improved  forest  fire  control  technology  over  the  past  43 
years  comee  to  $39  million  a  year. 

EROSION  CONmOL 

Conservation  practices  on  the  land  have  contributed  importantlv  in 
reducing  the  threat  of  future  "dust  bowls"  in  the  Great  Plains.  One  of 
the  best  testimonials  to  this  point  was  the  experience  of  fanners  in 
Kansas  during  the  drought  of  the  mid-1950's,  which  records  show  was 
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just  as  bad  as  that  of  the  1^3&s.  Soil  blowing  was  not  nearly  as  serious 
as  it  was  20  or  25  years  earlier.  At  Dodge  City,  Kans.,  in  1936-37  there 
were  120  days  of  blowing  dust.  At  the  same  location  under  comparable 
conditions  in  1956-57  there  were  only  40  days  of  blowing  dust. 

Studies  started  by  the  Department  of  A^culture  back  in  the  twen- 
ties showed  that  graded  cropland  terraces  can  reduce  soil  erosion  and 
sediment  delivery;  and  in  combination  with  such  practices  as  crop 
rotations,  mulching^  minimimi  tillage  can  reduce  soil  loss  from  culti- 
A'ated  fields  to  practically  notliing.  Converting  croplands  to  good  grass- 
lands, pasture,  or  woodlands  can  nearly  elimmate  sediment  delivery. 

The  Department  of  Agriculture  has  had  a  major  impact  on  the 
conservation  and  protection  of  soil  and  water  resources  and  the  pres- 
ervation and  enhancement  of  natural  beauty  through  its  vigorous  pro- 
grams of  research,  technical  help,  land  management,  credit,  and  cost- 
sharing  assistance.  USDA  has  provided  help  in  contour  farming  on 
43,900,000  acres,  in  29,000  miles  of  hedgerow  and  82,000  miles  of  wind- 
break planting,  in  building  1,600,000  acres  of  grassed  waterways,  in 
planting  trees  on  13  million  acres,  in  preservation  and  development  of 
18  million  acres  of  wetland  and  wildlife  habitat.  In  fiscal  year  1967, 
fire  protection  was  provided  on  210  million  acres  of  forest.  Farmers 
H(Hne  Administration  loans  and  grants  of  $200  million  for  construc- 
tion of  rural  community  water  and  waste  disposal  systems,  $28  million 
for  development  of  rural  recreation  areas,  and  $442  million  for  con- 
struction and  repairs  of  homes  and  farm  buildings  were  made.  These 
measures  aid  soil  stabilization,  water  conservation^  control  of  runoff, 
and  pollution  control ;  they  also  improve  the  attractiveness  of  the  land- 
scape. 

FSRTILIZER  RESEARCH 

The  Department  of  Agriculture  has  been  studying  the  behavior  of 
phosphorus  in  soils,  water  and  plants  for  80  years.  We  know  there  are 
only  traces  of  phosphate  actually  in  true  solution  in  the  soil.  Phos- 
phate is  held  on  the  surface  of  clay  particles  by  high  energies  of  re- 
tention. We  have  studied  its  chemical  behavior  extensively  by  using 
radioactive  phosphorus  as  a  tracer.  We  know  that  only  minute  amounts 
of  phosphate  move  from  our  fields  in  runoff  water  except  bjr  tJieir 
attachment  to  eroding  soil.  Soil  conservation  measures  obviously, 
therefore,  are  the  first  measure  of  defense  against  pollution. 

Nitrogen  is  another  matter.  That  which  is  present  as  nitrate  is 
highly  soluble  and  will  readily  move  with  water  if  not  absoibed  bj 
plant  roots.  Studies  in  Colorado  at  the  turn  of  the  century  show  that  it 
IS  part  of  natural  processes  for  nitrate  to  accumulate  m  some  soils. 
We  know  that  more  nitrate  may  leach  out  of  unfertilized,  uncropped 
soils  than  from  those  weU  fertilized  and  growing  a  crop.  Boots  are 
avid  absoribers  of  nitrate. 

We  have  developed  and  provided  information  on  proper  fertilizer 
placement,  timing  of  application,  and  optimal  levels  of  needed  appli- 
cations for  the  different  agricultural  soils  of  the  United  States  to  help 
the  farmer  gain  maximum  beneficial  use  of  his  purchased  iPertilizer, 
while  minimizing  losses  to  the  environment. 
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Improved  efficiency  in  manure  handling  systems  axe  bein^r  developed 
by  agricultural  engmeers.  These  involve  using  disposal  lagoons,  la- 
goons with  artificial  stirring  to  improve  oxidation,  conversion  to  slurry 
with  land  application  through  an  irrigation  system,  develcyment  of  a 
plow- furrow-cover  technique,  as  well  as  improved  ways  of  following 
the  tried  and  true  practice  of  spreading  manure  on  the  land  under 
conditions  that  would  minimize  contamination  of  nmoff  water. 

Our  extensive  program  of  veterinary  research  inspection  and  regu- 
lation have  broi^ht  transmissable  diseases  in  this  coimtry  to  a  remark- 
ably low  level,  fiovine  tuberculosis  and  hog  cholera  have  nearly  been 
eliminated  in  this  countrv.  We  are  free  of  foot-and-mouth  disease  of 
our  animals,  disease  whicn  is  even  now  ravaging  the  cattle  of  England 
and  many  other  parts  of  the  world. 

THE   JOB  AHEAD 

There  is  still  much  to  be  done  in  curtailing  environmental  pollution 
related  to  agriculture  and  forestry.  In  meeting  this  task,  it  is  manda- 
tory that  there  be  a  minimum  of  unnecessarv  and  misdirected  effort. 

It  would  be  folly  of  the  first  ma^itude  to  think  that  handling 
manure  in  the  barnyard  and  coping  with  runoff  carrying  plant  nutri- 
ents and  sediment  could  be  adequately  dealt  with  as  distinct  and 
separate  problems. 

These  problems  are  best  solved  at  their  source  on  the  land. 

Agriculture  in  the  United  States  today  is  a  highly  mechanized 
operation,  operating  under  the  j)ressures  of  complex  cost-price  rela- 
tionships. Any  tecmiology  that  is  developed  and  put  to  use  on  the 
land  must  fit  into  a  highly  integrated  management  system,  usin§  a 
minimum  of  labor  while  producing  economic  yields  of  high-quality 
crops  of  food  and  fiber.  Environmental  iX)llution  controls  must  be 
developed  in  such  a  manner  that  full  consideration  of  the  impact  on 
agricultural  enterprises  are  fully  recognized. 

In  developing  technology  with  respect  to  environmental  pollutants 
on  the  land,  we  must  recognize  that  air  and  water  are  the  two  main 
transport  vehicles.  For  example,  we  must  be  helpful  to  land  managers 
and  developers  in  preparing  plans  that  will  take  into  account  the 
characteristics  of  their  soils  and  topography,  climate,  and  the  kinds  of 
enterprises  that  are  profitable  in  their  area. 

There  are  many  instances  where  costly  mistakes  have  been  made  by 
suburban  developers,  industrial  companies,  and  even  large  farming 
and  forestry  operations  by  their  going  ahead  without  having  adequate 
information  about  such  things  as  the  kinds  of  soils  prevaiBng  in  the 
specific  area.  Soils  vary  tremendously  in  the  way  they  take  water ;  in 
the  way  they  erode  under  overland  flow ;  the  way  they  shrink  and 
swell,  depending  on  moisture  content;  their  bearing  strength  under 
loads;  and  their  susceptibility  to  deterioration  in  tilth  and  tractability. 

Maintaining  a  wholesome  environment  calls  for  an  entire  package 
of  practices  and  a  special  competence  in  relating  them  to  one  another 
and  to  the  needs  of  the  environment  This  package  includes  those  prac- 
tices that  will  assure  this  country  a  continuing  abundance  of  good 
food  and  fiber  at  low  cost.  At  the  same  time,  we  must  keep  in  mind  the 
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urgency  of  preserving  and  enhancing  natural  beauty  and  of  protecting 
health  and  safety  of  people  by  maintaining  the  quality  of  water,  air, 
and  soil. 

This  Department  recognizes  that  we  still  have  a  big  job  to  do.  But 
we  are  committed  wholly  to  this  as  a  principal  need  ot  this  era,  and 
are  gearing  up  our  programs  to  be  of  maximum  helpfulness  in  apply- 
ing the  improved  teclmology  needed  to  upgrade  and  maintain  the 
quality  of  our  environment. 

Mr.  Chairman,  I  would  like  to  offer  for  the  record  "Resources  in 
Action,  Agriculture/2000."  In  this  document,  this  Department  has  set 
in  sharp  outline  the  steps  it  proposes  to  take  to  assist  man  to  live  in 
harmony  with  his  natural  environment. 

( Document  referred  to  can  be  found  in  committee  files.) 

Mr.  Daddario.  Thank  you,  gentlemen. 

I  regret  we  do  not  have  more  time  to  go  into  certain  parts  of  your 
statement.  I  am  particularly  concerned  with  how  you  relate  your  ac- 
tivities with  the  other  agencies,  what  the  mechanisms  are,  how  you 
divide  the  workj  and  what  is  the  relationship  of  overall  goverimiental 
responsibilities  m  developing  a  proper  pollution  control  program  in 
the  most  efficient  way  possible.  We  wUl  liave  to  develop  tnat  for  the 
record,  I  would  suspect. 

Mr.  GiuNT.  We  shall  be  happy  to  provide  the  information. 

(The  information  requested  is  as  follows) 

There  are  Beveral  mechanisms  enabling  the  coordination  of  activities  in  the 
Department  of  Agriculture  with  comparable  endeavors  in  other  executive  depart- 
ments. First  of  aU,  the  Water  Resources  Council  is  an  excellent  medium  for 
coordination  of  work  pertaining  to  some  aspects  of  water  pollution.  The  member- 
ship of  this  Council  i-s  made  up  of  the  Secretaries  of  Agriculture;  Defense; 
Health,  Education,  and  Welfare ;  and  Interior ;  and  the  Chairman  and  Commis- 
sioners of  the  Federal  Power  Commission.  The  Sedimentation  Committee  set  up 
under  the  Council  meets  regularly  and  offers  a  good  mechanism  for  interagency 
comxnunioation  on  matters  pertaining  to  water  pollution  from  sediment.  In  1963, 
this  Committee  sponsored  an  interagency  symposium  providing  for  presentation 
and  discussion  of  all  work  on  sedimentation  by  all  agencies  involved.  The 
900-page  document  covering  the  symposium  was  published  as  U.S.D.A.  Miscel- 
laneous PubUcation  970. 

Regularity  of  water  flow  in  streams  and  the  avoidance  of  low  flows  are  also 
related  to  degree  of  pollution  in  surface  waters.  The  Committee  on  Hydrology 
under  the  Water  Resources  Council  provides  a  focal  point  for  communication 
and  integration  of  work  related  to  stream  flows. 

In  1902,  the  Federal  CouncU  of  Science  and  Technology  set  up  a  task  force  to 
look  into  all  aspects  of  water  resources  research,  including  coordination  and 
Joint  planning.  The  effort  Included  studies  on  water  quality  as  affected  by 
pollution.  The  work  of  this  task  force  was  published  under  the  title  of  "Report 
to  the  President  on  Water  Resources  Research"  as  a  Committee  Print  of  the 
Senate  Committee  on  Interior  and  Insular  Affairs,  88th  Congress,  1st  Session, 
February  11,  1963.  This  report  recommended  that  a  Committee  on  Water  Re- 
sources Research  be  set  up  under  the  Federal  Council  for  Science  and  Tech- 
nology. Such  a  committee  was  established  under  FCST  in  September  1963.  Among 
the  assignments  to  the  committee  was  to  develop  an  integrated  Federal  Water 
Research  Program  that  provided  for  inteligency  communication  and  coordina- 
tion. 

One  of  the  reports  of  the  FCST  Committee  on  Water  Resources  Research  en- 
titled, "A  Ten-year  Program  of  Federal  Water  Resources  Research."  was  pub- 
lished in  February  1966  and  provides  on  pages  53-68  a  terse  statement  on  "Water 
QnaUty  Managem^it  and  Protection  in  Relation  to  Pollution." 

Over  the  past  two  years  the  Committee  on  Water  Resources  Research  has 
maintained  a  very  active  subcommittee  on  problems  of  water  quality  in  relation 
to  iX)llution.  This  subcommittee  not  only  provides  for  coordination  but  is  de- 
veloping more  realistic  recommendations  for  an  integrated  Federal  program  on 
problems  related  to  water  pollution. 
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During  the  summer  of  1967,  the  Federal  Council  of  Science  and  Tfechnologj 
established  a  Ck>mmittee  on  Enviranmental  Quality.  It  appears  certain  that  this 
new  Committee  will  move  forward  in  its  work  of  coordination  with  the  same 
effectiveness  a«  observed  for  the  Committee  on  Water  Resources  Research. 

The  Interdepartmental  Federal  Committee  on  Pest  Control  made  up  of  repre- 
sentation from  the  Departments  of  Agriculture,  HEW,  Defense,  and  Interior 
meets  monthly  and  proTldeB  means  for  communication  and  coordination  on  prob- 
lems related  to  environmental  pollution  form  p^iticides.  Furthermore,  scientists 
concerned  with  problems  of  pest  control  in  the  Agricultural  Research  Service 
meet  annually  with  their  counterparts  in  the  Public  Health  Service,  the  Depart- 
ment of  Defense,  and  the  Tennessee  Valley  Authority  in  order  to  provide  for  com- 
munication and  coordination  of  research  programs. 

Research  on  air  pollution  problems  conducted  by  the  Agricultural  Research 
Service  and  the  Forest  Service  are  carried  out  under  very  close  cooperation  and 
consultation  with  those  responsible  for  air  pollution  investigations  in  the  Depart- 
ment of  Health,  Education,  and  Welfare.  In  fact,  an  appreciable  portion  of  the  re- 
search in  the  Department  of  Agriculture  on  air  pollution  is  supported  by  funds 
transferred  from  Health,  Education,  and  Welfare. 

The  Department  of  Agriculture  has  many  different  mechanisms  of  developing 
priorities  in  research.  Under  legal  anthority  set  up  under  the  Research  and 
Marketing  Act  of  1946,  the  Department  appoints  a  number  of  research  advisory 
committees  that  are  composed  of  people  outside  the  Department  of  Agricoltora 
The  committees  are  made  up  of  scientists  and  lay  people  familiar  with  the  prob- 
lems. These  committees  have  met  annually  and  submitted  to  the  Secretary  of 
Agriculture  reports  in  which  they  have  evaluated  ongoing  research.  Indicated 
priorities,  and  pointed  out  problems  needing  additional  attention.  Three  such 
reports  having  relation  to  environmental  quality  are  submitted  for  illustrative 
purposes. 

The  Department  is  especially  responsive  to  the  recommendations  of  high  level 
committees  such  as  the  President's  Science  Advisory  Committee  (PSAC)  and 
pertinent  ones  appointed  by  the  National  Academy  of  Sciences — ^National  Re- 
search Council  (NAS-NRC),  and  the  Public  Advisory  Committee  on  Soil  and 
Water  Conservation  to  the  U.S.  Department  of  Agriculture.  The  PSAO  Reports 
on  "Use  of  Pesticides"  (1963)  and  "Restoring  the  Quality  of  our  Environment" 
(1965)  were  especially  useful  as  were  the  NAS-NRC  reports  on  "Scientific 
Aspects  of  Pest  Control"  (1966)  and  "Waste  Management  and  Control"  (1966). 

In  October  1966  the  Department  of  Agriculture  completed  a  two-year  study 
that  involved  the  thinking  of  some  400  scientists  both  within  the  Federal  Gov- 
ernment and  at  the  State  Agricultural  Experiment  Stations  under  the  title  of 
"A  National  Program  of  Research  for  Agriculture."  The  Department  of  Agri- 
culture feels  that  this  study  is  monumental  as  a  way  for  developing  an  integrated 
research  program  that  is  regional  in  scope.  A  copy  of  this  report  is  submitted 
herewith. 

Key  researchers  who  are  intimately  involved  in  solving  problems  are  frequently 
in  an  advantageous  position  to  weigh  and  decide  what  research  most  urgently 
needs  to  be  done.  The  Department  of  Agriculture  gives  important  considerations 
to  the  recommendations  arising  from  in-house  work  planning  conferences  Involv- 
ing its  leading  researchers. 

Mr.  Daddario.  I  have  one  question,  which  we  may  not  be  able  to 
finish.  Wlien  Dr.  Buckley  was  here,  he  touched  on  the  fact  there  were 
$75  million  being  spent  at  the  present  time  on  research  related  to 
environment. 

Recognizing  the  interest  there  is  in  herbicides  and  p^icides  and 
their  long-term  effect  on  ecology,  what  is  the  Department  of  Agricul- 
ture doing  in  this  field,  and  what  kind  of  risks  are  involved  in  it? 

Dr.  Wadleigh.  There  is  no  question  that  the  Department  is  just  as 
much  concerned  with  persistent  i>esticides,  such  as  the  chlorinated 
hydrocarboas,  as  any  group  of  individuals  you  can  find.  The  great 
emphasis  on  our  pest  control  program  is  to  find  alternate  means  of 
control.  The  use  of  radioactive  energy  to  sterilize  the  male  screw- worm 
flies,  which  eliminated  the  populations  of  this  insect  in  almost  al]  parts 
of  the  country,  was  an  outstanding  example.  It  has  saved  the  cattle 
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industry  millions  and  millions  of  dollars.  The  development  of  sex 
attractants  so  the  insects  move  to  this  odor  and,  while  moving  to  it. 
they  go  through  a  device  that  electrocutes  them  is  another  example  or 
alternate  means  of  control.  There  are  many  alternate  ways  that  are 
being  developed. 

Then  we  must  develop — and  we  are  working  on  this — pesticides  that 
are  nonpersistent  and  ones  that  are  more  specific  to  the  insect  that  one 
wi  shes  to  control. 

Mr.  Daddario.  That  creates  a  problem  right  away  in  the  market. 

Dr.  Wadleigh.  Yes.  After  all,  I  am  sure  that  agriculture  suffers 
seriously  from  these  nonspecific  pesticides.  Think  of  the  billions  of 
honey  bees  that  have  been  killed,  insects  that  pollinate  our  plants. 
Thiii  of  the  billions  of  beneficial  insects  that  have  been  killed  by  these 
pesticides. 

In  California  in  the  citrus  industry,  predators  control  quite  a  num- 
ber of  insects,  but  a  nonspecific  pesticide  also  kills  the  predator. 

Mr.  Daddario.  It  is  too  bad  we  did  not  think  this  way  when  we  were 
first  beginning  to  work  on  these  control  measures. 

Dr.  Wadleigh.  Hindsight  is  so  much  better  than  foresight. 

Mr.  Daddario.  I  think  it  does  enhance  our  vision.  The  discussion 
we  had  in  the  earlier  part  of  the  day  revolved  on  the  fact  that  we  should 
have  professional  people  competent  not  only  to  develop  the  work  but 
to  take  the  great  responsibility  of  calling  attention  to  the  ill  side  effects 
as  well  as  the  positive  gains.  This  is  not  necessarily  a  hindsight  situa- 
tion. We  need  to  develop  a  forecast  capability  so  we  might  be  able  to 
make  assessments  of  those  programs  that  are  important  to  us,  to  see  if 
they  will,  in  fact,  do  everything  they  are  touted  to  do,  and  to  come  to 
some  better  judgment  in  the  future.  I  do  not  think  we  have  too  much 
room  to  move  around  in.  Lessons  we  can  learn  from  the  past  ought 
to  be  assessed  in  a  complete  way,  not  that  it  will  just  kill  off  insect  A, 
but  how  it  affects  our  whole  environment. 

Dr.  Wadleigh.  That  is  very  true. 

Ifc-.  Daddario.  I  say  that  only  because  I  think,  Dr.  Wadleigh,  we 
we  have  a  tendency  to  use  the  umbrella  of  hindsight.  Actually,  it  is  an 
easy  way  to  ^et  out  of  our  inability  from  the  research,  science,  and 
technology  point  of  view  to  make  an  assessment  is  part  of  the  research 
job.  The  job  of  looking  ahead  and  not  looking  back. 

Dr.  Wadleigh.  You  are  so  right. 

Mr.  Grant.  I  think  the  maximum  effort  to  do  this  is  certainly  in- 
cumbent upon  anyone  who  is  working  in  this  field.  I  know  we  recognize 
this  responsibility,  and  it  weighs  heavily  upon  us. 

However,  as  you  have  pointed  out,  this  has  not  always  been  the  case. 
Many  assessments  have  not  been  completely  accurate  as  to  future  im- 
plications. 

Mr.  Daddario.  In  this  committee  we  have  a  bill  on  technology  assess- 
ment. I  wish  we  could  develop  a  national  characteristic  that  would  be 
part  of  our  research  effort  to  look  at  things  in  the  whole  way. 

You  spelled  out  a  very  interesting  and  frightening  proposition.  Dr. 
Wadleign.  The  fact  is^  it  does  not  make  much  sense  to  kill  off  every- 
thing to  get  at  one.  I  recognize  there  are  great  economic  problems, 
some  of  wnich  you  have  already  on,  which  show  how  it  is  false  economy 
to  approach  it  that  way.  The  long  way  around  and  the  more  expensive 
way  in  the  final  analysis  might  be  cheaper. 
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Talking  about  environment,  plants  and  animals,  and  our  place  in  it, 
it  might  oe  a  lot  cheaper  if  we  did  the  complete  job  in  the  first  in- 
stance, recognizing  that  it  is  difficult. 

Mr.  Grant.  Assessing  the  damage,  of  course,  has  to  go  along  with 
a  correct  assessment  of  the  benefits. 

Not  to  prolong  this,  there  are  many  things  which  you  have  so  cor- 
rectly pointed  out  that  need  to  be  considered.  There  is  an  economic 
analysis  which  must  be  made  in  terms  of  the  urgency  of  the  problem 
and  the  need  for  solution,  but  also,  proper  consideration  of  the  effects 
must  be  considered  on  a  long-term  basis  as  well. 

Mr.  Daddario.  We  could  philosophize  for  the  rest  of  the  afternoon. 
I  suspect,  but  we  do  not  have  time.  We  will  be  in  touch  with  both  ot 
you.  The  committee  appreciates  your  coming.  We  regret  we  had  to 
sandwich  you  into  what  we  knew  already  would  be  a  f uu  day.  We  have 
your  statement  in  the  record,  and  we  will  have  a  chance  to  follow 
through  from  there. 

Mr.  Grant.  Thank  you  very  much. 

Mr.  Daddario.  The  committee  is  adjourned  until  tomorrow  morning 
at  10  o'clock,  at  the  same  place. 

(The  subcommittee  adjourned  at  12 :35  p.m.,  to  reconvene  at  10  aon., 
Fnday,  February  2, 1968.) 
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FRIDAY,  FEBBtTABY  2,  1968 

HorsE  OF  Representatives, 
commtttee  ox  science,  and  astronautics, 
Subcommittee  on  Science,  Research,  and  Development, 

Washington^  D.G. 

The  subcommittee  met,  pursuant  to  recess,  at  10  a.m.,  in  room 
2325,  Raybum  House  Office  Building,  Hon.  Emilio  Q.  Daddario 
(chairman  of  the  subcommittee)  presidmg. 

Mr.  Daddario.  This  meeting  will  come  to  order. 

Environmental  quality  has  assumed  a  third  dimension  in  addition 
to  air  and  water  pollution.  It  is  the  problem  of  solid  wastes. 

We  realize  that  the  gases  and  liquid  effluents  of  society  go  directly 
into  the  air  and  water  environments.  But  solid  wastes  are  actually  the 
precursors  of  pollution — if  they  are  not  managed  properly.  Packaging, 
castoff  appliances,  demolition  debris  and  the  like  are  testimony  to  the 
fact  that  we  do  not  have  a  recycle  economy  but  live  in  an  era  of  planned 
obsolescence  and  the  throwaway  container. 

The  key  to  a  great  deal  of  pollution  will  lie  in  our  ability  to  elimi- 
nate as  much  waste  as  possible  and  to  deal  ingeniously  with  the  mate- 
rial which  we  must  dispose  of.  Title  11  of  the  Clean  Air  Act  of  1965 
shows  tJhe  intent  of  Congress  to  provide  Federal  leadership  in  solid 
waste  disposal.  Scientific  and  engineering  activity  is  an  important  part 
of  the  authorized  program.  It  is  our  hope  that  during  these  nearings  we 
will  be  able  to  come  to  some  judgment  as  to  how  management  is  going 
about  the  handling  of  all  of  this. 

Our  witnesses  today  are  Mr.  Richard  Vaughan,  director  of  the  solid 
wastes  program  of  tne  Public  Health  Service,  Mr.  Arsen  Damay  of 
Midwest  Research  Institute,  and  Dr.  Walter  Hibbard  of  the  Bureau 
of  Mines.  We  will  begin  with  Mr.  Vaughan. 

Proceed  please. 

(Mr.  Vaughan's  biography  follows :) 

RiOHABO  D.  Vaughan 

Chief,  Solid  Wastes  Program,  National  Center  for  Urban  and  Industrial  Health 
is  a  Commissioned  Officer  of  the  PubUc  Health  Service  presently  stationed  in 
Cincinnati,  Ohio.  He  was  born  in  Evanston,  Illinois.  He  is  married  and  has  three 
chUdren. 

Education 
Bachelor  of  Science  in  Civil  Engineering — Georgia  Institute  of  Technology— 

1951 
Master  of  Science  in  Engineering — University  of  Michigan — 1961 
Master's  Degree  in  Public  Health— University  of  Michigan— 1962 
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Associationa  and  honorary  groups 

American  Public  Works  Association 

American  Public  Health  Association 

Phi  Kappa  Phi,  Delta  Omega  and  Chi  Epsilon 

Mr.  Vaughan  has  been  awarded  the  Public  Health  Service  Ck>mmendation  Medal 
and  he  received  the  William  Qibson  Memorial  Award  for  scholastic  achieve- 
ment in  environmental  health  while  studying  at  the  University  of  Michigan. 

Previous  experience 

A  Commissioned  Officer  of  the  Public  Health  Service  since  graduatiim  from 
college  with  assignments  in  Qeorgia,  Texas,  Oklahoma,  Michigan,  Washington, 
D.C.  and  Cincinnati,  Ohio.  Served  in  several  areas  with  the  Communicable  Dis- 
ease Center  as  a  training  officer  in  environmental  sanitation;  Deputy  Project 
Director  of  the  Arkansas-Red  River  Water  Quality  Study;  Project  Director 
Detroit  River  Lake  E)rie  Water  Pollution  Control  Enforcement  Project ;  Director. 
Robert  S.  Kerr  Water  Research  Center  in  Ada,  Oklahoma  ;  Chief,  Environmental 
Sanitation  Program,  National  Center  for  Urban  and  Industrial  Health  ;  and  cur- 
rently Chief,  Solid  Wastes  Program,  National  Center  for  Urban  and  Industrial 
Health. 

STATEMENT  OF  EICHAED  VAUGHAN,  DIKECTOE,  SOLID  WASTE 
DIVISION,  PUBLIC  HEALTH  SEEVICE,  DEPARTMENT  OF  HEALTH, 
EDUCATION,  AND  WELPABE 

Mr.  Vaughan.  For  the  record  my  name  is  Richard  Vaughan,  and 
I  am  chief  of  the  solid  waste  program  in  The  National  Center  for 
Urban  and  Industrial  Health  of  the  Public  Health  Service,  Depart^ 
ment  of  Health,  Education,  and  Welfare. 

Mr.  Chairman,  I  am  pleased  to  be  here  today  and  welcome  this 
opportunity  to  present  a  report  on  the  adequacy  of  technology  in  the 
field  of  solid  waste  management  and  what  the  solid  wastes  program  of 
the  Public  Health  Service  is  doing  to  close  existing  gaps  in  this 
technology. 

I  would  like  to  submit  my  entire  statement  for  the  record  and  discuss 
some  of  its  major  points. 

Mr.  Daddamo.  If  you  would,  please. 

Mr.  Vaughan.  Thank  you. 

The  solid  wastes  program  was  established  to  carry  out  the  directives 
of  the  Solid  Wastes  Disposal  Act  of  1965. 

In  enacting  this  legislation,  Congress  recognized  the  increasing 
problems  of  solid  waste  management  which  have  been  accentuated  by 
continuing  technological  progress  and  improvement.  The  Congres 
also  recognized  the  fact  that  inefficient  and  improper  methods  of  solid 
waste  disposal  threaten  the  health  and  well-being  of  the  Nation,  in- 
cluding interference  with  community  life  and  development.  Follow- 
ing the  directives  in  this  act,  the  Public  Health  Service  has  established 
an  organizational  entity  to  address  itself  to  these  problems  and  find 
solutions  for  today  and  tomorrow  and  thus,  assure  adequate  protection 
of  the  air,  land,  and  water  resources  of  this  country  from  degradation 
through  inadequate  and  improper  management  of  solid  waste. 

Now,  I  would  like  to  discuss  what  the  Public  Health  Service  has 
done  to  better  understand  the  adequacy  of  solid  wastes  practices  and 
problems  in  this  coimtry  and  develop  effective  technology  to  cope  with 
these  problems. 

The  improved  technolo^  we  seek  must  satisfy  other  requirements 
in  addition  to  being  scientifically  sound.  These  innovations  must  also 
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be  economically  feasible  for  our  society  and  must  be  safe  from  the 
standpoint  of  public  health  and  the  protection  of  our  precious  natural 
resources — our  land,  air,  and  water. 

Technological  development  alone — no  matter  how  effective,  how 
economical,  or  how  safe — will  not  do  the  lob  that  is  needed  to  be  done 
to  improve  solid  waste  management  in  this  country.  Once  new  solu- 
tions are  found  and  proven  effective  by  research  and  development, 
their  practicability  and  applicability  to  a  real  situation  must  be  demon- 
strated. The  public's  attitude  toward  solid  waste  management  must 
be  changed  to  allow  acceptance  of  new  concepts.  Communities  which 
are  jurisdictionally  autonomous  but  collectively  make  up  regional  or 
metropolitan  areas,  must  learn  to  cooperate  and  work  together  for 
the  adoption  and  implementation  of  solid  waste  collection  and  dis- 
posal techniques  which  economically  and  effectively  serv^e  the  best 
interests  of  all.  No  matter  how  innovative  new  technology  is,  the  fa- 
cilities involved  must  be  operated  properly  to  achieve  the  benefit 
intended  by  the  developer.  Tnis  then  is  the  complete  job  of  solid  waste 
management — the  approach  to  which  the  solid  wastes  program  of  the 
Public  Health  Service  is  dedicated. 

Mr.  Daih)ario.  Mr.  Vaughan,  would  you  go  into  the  waj  in  which 
you  expect  the  public  to  participate?  You  touch  on  the  importance 
of  the  public  unaerstanding  all  of  this.  How  do  you  get  them  to  under- 
stand t  What  do  you  mean  by  that  ?  How  do  you  intend  to  go  about  it  ? 

Mr.  Vauohan.  When  I  mentioned  public  attitude  must  be  changed, 
the  question  might  be  how  do  you  change  this  attitude,  in  what  respects 
should  it  be  changed. 

Mr.  Daddario.  I  am  not  assuming  it  is  good,  bad,  or  indifferent. 
What  made  you  come  to  that  determination  of  what  is  good  and  bad, 
and  where  do  you  got 

Mr.  Vaughan.  We  find  many  people  are  not  willing  to  accept  solid 
waste  management  as  a  part  of  tneir  community  function.  They  want 
their  solid  waste  taken  off.  They  don't  want  it  anywhere  nearby. 

We  also  find  people  putting  this  at  the  low  end  of  the  totem  pole. 
They  are  willing^  to  do  almost  anything  except  spend  money  for 
improving  solid  waste  practices. 

Another  thing.  Cities  may  be  part  of  a  metropolitan  complex  with 
10  or  15  other  communities,  none  of  which  has  the  real  financial 
ability  to  handle  this  alone,  but  they  have  a  reluctance  to  work 
togetner.  I  don't  understand  sometimes  why  they  have  this  reluctance, 
but  they  do. 

I  assume  it  might  be  that  they  do  not  desire  to  give  up  their 
autonomy;  but  somehow,  for  their  own  good  or  the  benefit  of  their 
citizens,  ways  must  be  found  to  preserve  their  integrity  and  still  allow 
them  to  work  together  for  better  solutions.  In  these  areas  public  atti- 
tudes must  be  changed. 

Mr.  Daddario.  Ek)w? 

Mr.  Vaughan.  We  are  doing  it  by  demonstrating  to  them  good 
technology.  This  is  one  of  the  purposes  of  the  demonstration  grant 
technioue. 

Mr.  jDaddario.  Don't  you  need  to  have  some  kind  of  research  into 
why  it  is  this  way  and  how  it  can  be  changed  ? 
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Mr.  Vaughan.  We  have  a  contract  proposal  now  that  tends  to  go 
into  psychometric  research  on  why  people  do  things.  Hopefully  we 
will  get  some  insist  into  this. 

Mr.  Daddario.  Who  is  doing  this? 

Mr.  Vaughan.  It  is  being  negotiated  now,  being  discussed.  I  don't 
know  who  is  goii^  to  get  it. 

Mr.  Daddario.  Tell  me  what  it  is  comprised  of. 

Mr.  Vaughan.  It  is  comprised  mainly  of  trying  to  assess  the  reasons 
whj  people  do  things  in  general,  why  people  are  reluctant  to  improve 
solid  waste  disposal  practices,  what  things  should  we  do  to  get  this 
changed,  whether  it  be  research,  demonstration,  or  whatever. 

Mr.  Daddario.  You  say  that  you  have  a  proposal  out.  To  whom  are 
you  appealing?  Who  do  you  exjject  will  be  the  people  who  will  per- 
form the  contracts?  Are  they  university  people? 

Mr.  Vaughan.  No.  They  would  probably  be  nonprofit  or  profit 
research  organizations,  such  as  Booz-Allen,  Aero  Jet  General,  or  some- 
one of  this  nature.  They  are  not  necessarily  going  to  get  it,  but  someone 
who  specializes  in  this  type  of  work.  Probably  not  a  university.  Man- 
agement specialists. 

Mr.  Daddario.  You  say  it  is  a  management  rather  than  a  social 
science  problem? 

Mr.  Vaughan.  I  see  it  as  both,  management  for  us  to  do  something 
effectively  to  cope  with  this,  and  social  science  in  finding  out  what 
motivates  people. 

Mr.  Daih>ario.  Would  a  management  firm  such  as  Booz-Allen  and 
the  ones  that  you  listed,  have  a  social  science  research  capability? 

Mr.  Vaughan.  I  don't  know.  The  ones  who  bid  on  this  are 
required  to. 

Mr.  Daddario.  That  is  one  of  ^our  specifications? 

Mr.  Vaughan.  Yes,  sir;  on  this  particular  contract. 

Mr.  Daddario.  What  made  you  come  to  the  determination  that  you 
needed  to  have  this  study? 

Mr.  Vaughan.  Several  examples.  When  we  got  involved  in  the 
solid  wastes  program  activities,  when  we  saw  cities  that  would  not 
take  the  steps  to  improve  disposal  practicCvS — that  to  us  made  no  sense. 
Why  they  would  permit  an  open  burning  dump  to  just  ep  on  smoking, 
why  they  wouldn't  allow  sanitary  landfills  to  be  established  when  we 
have  seen  many  satisfactory  operations.  There  is  one  not  too  far  from 
here,  incidentally. 

When  the  citizens  of  one  State  refused  to  allow,  because  perhaps 
of  a  prejudgment  of  what  it  would  be,  sanitary  landfill  to  be  placed 
in  their  community,  to  eliminate  a  dump.  ^ 

Mr.  Daddario.  1  wonder,  is  that  a  social  science  problem  or  is  it  a 
regulatory  problem?  Does  it  not  ^o  into  the  relationship  of  the  State 
to  the  Federal  Government  ?  Which  should  predominate  under  these 
conditions? 

Mr.  Vaughan.  I  don't  know  how  I  could  classify  it  precisely  under 
one  problem  or  another.  I  do  know  it  is  keeping  the  Nation  from 
getting  the  kind  of  solid  waste  practices  it  should  have,  this  attitude. 

Mr.  Daddario.  I  would  offhand  classify  that  kind  of  a  problem  as 
just  one  where  the  solution  is  obvious.  It  just  becomes  a  question  of 
ifiow  you  put  into  effect  the  necessary  refi:ulations  and  recognizing 
the  inhibitions  which  exist  in  allowing  the  Federal  Government  to 
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force  action.  You  could  stop  that  kind  of  activity  without  any  kind 
of  study  at  al],  could  yon  not  ? 

Mr.  V AUGHAN.  We  have  no  enforcement  authority  now. 

Mr.  Daddario.  I  mean  recognizing  that,  if  you  had  the  enforce- 
ment authority  you  would  know  what  to  do.  There  is  no  secret  to  this 
business,  if  you  agree  that  that  is  so. 

Mr.  Vaughan.  I  have  not  considered  this  because  I  am  living  in  the 
world  of  our  present  authority. 

Mr.  DADDABia  I  understand  that.  But  the  present  authority  not- 
withstanding, the  solution  to  that  dump-burning  problem  certainly  is 
something  that  we  are  technically  capable  of  doing. 

Mr.  Vaughan.  Yes,  sir.  We  are  technically  capable,  but  having  the 
technical  knowledge  and  getting  the  job  done,  are  in  some  cases,  two 
entirelydifferent  things. 

Mr.  Daddario.  That  means  that  we  have  to  develop  some  kind  of  a 
relationdiip  and  re^latory  situation  so  that  we  can  accomplish  our 
objective.  People  will  have  to  learn  to  put  their  solid  wastes  in  a 
disposal  basket  and  not  throw  it  out  in  the  street  and  clutter  up  the 
landscape. 

Dr.  Wolman  was  on  television  a  couple  of  nights  ago  and  he  re- 
ferred to  this  character  of  our  society  as  the  j^reat  American  slob.  He 
was  not  casting  a  reflection  on  the  whole  society,  of  course,  but  iust 
trying,  as  I  understood  it,  to  call  attention  to  the  fact  that  we  do  a 
lot  of  things  which  add  to  the  solid  waste  disposal  problem  because 
there  is  no  mcentive  to  do  otherwise. 

It  is  not  a  question  of  regulations.  It  is  not  a  question  of  technical 
capability,  but  just  a  lack  of  will  to  do  certain  things.  I  think  this 
is  a  different  problem  than  the  example  you  gave  of  the  open  burning 
dump,  which  short  of  regulation  can  be  a  hazard. 

Mr.  Vauohaist.  In  this  case,  the  citizens  passed  regulations  which 
prohibited  this  from  coming  about.  This  was  not  a  defined  regulatory 
authority. 

Mr.  Daddabio.  Now  you  are  talking  about  the  open  dump  ? 

Mr.  Vaughak,  Yes,  sir. 

Mr.  Daddario.  We  are  probably  spending  too  much  time  on  this 
particular  question,  but  I  am  trymg  to  distinguish  in  my  own  mind 
your  attitude  about  these  things. 

Here,  certainly,  a  social  science  research  program  could  help  put  it 
together  so  that  these  things  can  be  done.  It  would  appear  to  me  to 
be  part  of  the  problem. 

Mr.  Vaughan.  Yes,  sir. 

Mr.  Daddario.  I  recognize  that  you  have  some  problems,  Mr. 
Vaughan,  in  this  matter  of  open  burning  dumps.  There  was  some 
serious  debate  during  the  course  of  the  legislation  on  the  disposal  of 
solid  wastes  and  Mr.  Harris  did  say  that  the  purpose  of  this  program, 
and  I  am  quoting  from  his  remarks  on  the  House  floor,  is  "*  *  *  re- 
search, investigation,  training,  surveys,  studies,  and  demonstrations 
related  to  the  operation  of  a  solid  wastes  program." 

Prior  to  that  he  indicated  that  enforcement  would  be  an  imneces- 
sary  invasion  and  interference  by  €h)vemment  in  a  problem  that 
should  be  primarily  local.  These  are  legal  and  constitutional  prob- 
lems which  somehow  must  be  overcome. 
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I  do  think,  in  your  handling  of  the  solid  waste  problem,  that  yon 
have  to  distinguish  the  one  from  the  other,  and  not  get  them  mixed 
up. 

That  is  difficult  to  do  but  not  impossible.  There  are  tilings  which  we 
find  presently  impossible  but  need  not  be  if  we  do  tne  research 
necessanr  to  overcome  them. 

Mr.  Vaughan.  I  agree  with  you.  I  pointed  this  out.  There  are  many 
steps  along  the  ladder  to  good  solid  waste  management.  G^etting  new 
technology  to  find  answers  we  don't  have  is  one  of  them,  (jetting 
known  technology  implemented  is  another. 

Incinerator  technology  represents  a  pressing  problem  facing  many 
solid  waste  managers  and  city  officials  today.  Incineration  of  solid 
wast«  is  a  volimie  reduction  technique  to  materially  reduce  the  amount 
which  must  be  ultimately  disposed  by  some  other  techniques  such  as 
land  disposal.  Since  combustion  of  waste  is  an  integral  process  of  all 
incinerators,  air  pollution  can  and  has  resulted  imless  effective  control 
measures  are  utilized.  Furthermore,  inadequate  or  improper  design 
and/or  operation  have  resulted  in  pollution  of  our  land  and  water 
resources.  Some  cities  have  received  rather  shocking  news  lately  when 
construction  bids  have  been  opened  on  incinerators  which  have  incor- 
porated air  pollution  control  devices  required  by  regulatory  officials. 
The  increased  capital  investment  and  operation  unit  costs  represent  a 
one- third  to  one-half  increase  over  costs  previously  associated  with 
this  type  of  disposal  facility  without  effective  air  pollution  controls. 
We  believe  that  all  incinerators  must  be  designed  and  operated  to 
assure  adequate  protection  of  our  air  and  water  resources.  We,  how- 
ever, are  appalled  when  these  increased  costs  prevent  effective  com- 
munity action  to  eliminate  open  burning  in  dumps,  and  incineration 
in  outmoded  facilities  which  cannot  even  be  modified  to  assure  efficient 
operation  and  protection  of  air  resources.  The  answer  to  this  debacle 
in  our  opinion  is  to  either  find  effective  substitutes  for  costly  incinera- 
tion or  where  this  does  not  appear  to  be  feasible,  develop  new  incinera- 
tion methods  which  are  economically  feasible  and  effective  in  con- 
trolling air  pollution.  The  Public  Health  Service's  solid  wastes  pro- 
gram is  addressing  itself  to  both  approaches. 

Mr.  Daddario.  Who  is  doing  this  kind  of  thing? 

Mr.  Vaughan.  Aerospace.  Combustion  power  section  of  Aerospace. 
This  is  a  research  firm  in  California. 

Mr.  Daddario.  My  question  is,  what  level  has  this  reached  ?  Are  you 
actually  in  demonstration  ? 

Mr.  Vaughan.  No,  not  yet.  We  are  in  the  research  and  early  devel- 
opment stage  of  it. 

Mr.  Daddario.  You  are  working  on  thia  I  would  expect  there  would 
be  other  areas  of  incinerator  development  that  you  are  working  on  ? 

Mr.  Vaughan.  Yes,  sir. 

Mr.  Daddario.  If  that  is  the  case,  we  would  like  you  to  provide  that 
for  the  record. 

(The  information  referred  to  follows :) 

The  City  of  Brockton,  Massachusetts,  supported  by  a  Public  Health  Service 
solid  waste  demouBtratlon  grant  is  evaluating  a  newly  developed  ultra  high  tem- 
perature incinerator  purported  to  have  low  capital  and  opertiting  costs  and  great 
flexibility  in  the  size  and  type  of  soUd  waste  it  can  receiva  This  incinerator  oper- 
ates at  such  a  high  temperature  that  it  produces  an  inoffensive  residue  which  can 
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be  used  widely  in  many  comnmnity  operations  in  lieu  of  grareL  The  inventors 
claim  the  high  operations  temperatore  will  greatly  redoce  the  need  for  air  pollu- 
tion coQtrcH  devices  and  thus  lower  the  costs  even  more.  If  the  evaluation  proves 
successful,  a  demonstration  in  an  appropriate  community  could  follow  and  per- 
baps  a  major  contrlhution  in  incinerator  technology. 

Through  the  contract  mechanism  the  Solid  Wastes  Program  is  in  the  process 
of  developing  a  new  concept  in  incineration  which  may  lead  to  a  major  break- 
through in  incinerator  technology.  Many  incinerators  here  and  abroad  have  con- 
sidered utilization  of  waste  heat  to  lower  the  net  cost  of  operation  by  generating 
steam  for  purposes  of  heating  or  electric  power  generation.  Our  new  approach 
takes  advantage  of  Jet  engine  technology  to  transform  waste  heat  from  combus- 
tion directly  to  a  gas  turbine  and  generate  electric  power  with  far  greater  effi- 
ciency and  thus  lower  net  cost  If  this  method,  which  includes  effective  air  pollu- 
tion control  devices^  proves  to  be  as  successful  as  it  now  appears  likely,  the  net 
cost  of  operation  may  be  substantially  lower  than  present  incinerators  operating 
without  any  air  pollution  control  devices. 

Mr.  Daddario.  If  we  can  go  back  a  little  bit,  you  talk  about  inade- 
quacy in  proper  design  and  the  increase  in  co^  and  use  Brockton  as 
an  example.  That  coi3d  be  an  improvement  or  it  could  be  faraway  wish 
to  accomplish  what  they  want  to.  How  do  you  give  some  guidance  on 
that  so  that  successful  salesmanship  does  not  allow  a  community  to 
buy  something? 

This  city  of  Brockton  could  accomplish  everything  that  you  indicate 
it  might  At  the  same  time^  you  are  not  endorsing  it. 

Mr.  Vauohan.  That  is  right. 

Mr.  Daih>ario.  It  may  very  well  have  been  sold  on  the  basis  of  what 
it  could  accomplish,  not  what  it  does,  and  found  itself  in  the  category 
of  inadequate  design  and  excessive  cost.  How  do  you  consider  the 
restrictions  under  which  you  must  operate  and  bring  some  order  to 
this! 

Mr.  Vaughan.  The  city  of  Brockton  has  put  in  for  a  demonstration 
grant  to  evaluate  an  existing  incinerator  with  the  prospect  of  demon- 
stration. This  is  a  prototype.  It  is  a  pretty  good  sized  one.  I  think  it  is 
about  150  tons  a  day^  which  is  a  fair-sized  mcinerator.  There  has  been 
no  evaluation,  technical  evaluation  of  this  particular  piece  of  equip- 
ment We  are  in  no  position  to  say,  as  you  say,  whether  it  works  or  not 

This  evaluation  and  demonstration  grant  will  be  operating  for  a 
period  of  time  in  which  the  equipment  will  be  tested  thoroughly  and 
then  they  will  know  and  other  cities  vrill  know  whether  this  would  be 
worth  while  and  whether  the  salesman's  talks  are  true  or  not.  It  will 
be  evaluated  by  a  consulting  firm  hired  to  carry  out  specifications  which 
we  have  provided  them,  so  that  we  know  that  the  tests  will  be  thorough 
enough  to  ^ve  us  a  picture — and  the  rest  of  the  people  that  are  inter- 
ested in  this — a  picture  of  whether  (1)  it  will  operate  at  about  the 
financial  level  that  they  indicate;  (2)  whether  it  is  effective  in  doing 
all  the  things  they  say;  (3)  how  effective  it  is  in  preventing  air 
pollution. 

Mr.  Daddario.  You  have  some  research  activity  going  on  in  the  field 
of  incinerators,  as  you  indicated. 

Mr.  Vaughan.  i  es,  sir. 

Mr.  DAr«)ARio.  You  also  have,  according  to  what  you  just  said,  a 
development  capability  to  give  some  guidance  to  communities  looking 
to  better  devices  in  the  incinerator  field ! 

Mr.  Vaughan.  Yes,  sir. 
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Mr.  Daw)ario.  With  some  ability  to  assist  them  in  coming  to  a  judg- 
ment as  to  whether  or  not  this  isgood,  bad,  or  indifferent? 

Mr.  Vaughan.  That  is  right.  Inis  was  one  of  the  directives  of  the 
act,  as  I  remember.  I  don't  remember  the  exact  section  where  we  were 
to  give  such  guidance  to  cities;  more  in  the  form  of  information. 

Mr.  Daddario.  My  question  is.  Do  you  have  that  capability  ? 

Mr.  Vaughan.  Yes. 

Mr,  Daddario.  I  wonder  if  you  could  provide  for  the  record  what 
this  involves. 

Mr.  Vaughan.  Yes,  I  can. 

(The  information  requested  is  as  follows :) 

At  the  present  time  the  most  commonly  used  alternative  to  incineration  is 
land  disposal.  The  sanitary  landfill  is  currently  recommended  as  the  most  de- 
sirable technique.  This  method  prohibits  burning  at  any  time,  is  designed  and 
engineered  to  prevent  poUution  of  ground  and  surface  water,  and  is  covered  daily 
with  an  adequate  layer  of  clean  earth  to  prevent  insect  and  rodent  infestation 
and  eliminate  other  insults  to  our  enyironment.  Too  often  the  sanitary  landfill 
degenerates  into  an  open  burning  dump  through  poor  operation— giving  this 
method  a  bad  name.  If  not  used  instead  of  incineration  some  method  of  land 
disposal  is  generaUy  used  with  it  to  dispose  of  residue  and  outsized  material 
which  cannot  be  handled  by  the  incinerator.  Rising  land  costs  and  shortages 
of  suitable  areas  have  restricted  use  of  sanitary  landfiU  as  have  such  factors  as 
lack  of  citizen  acceptance  because  of  bad  imblicity.  When  pubUc  opinicm  or 
lack  of  available  land  forces  the  location  of  this  operation  long  distances  from 
the  source  of  the  waste,  the  resultant  transportation  cost  may  equal  or  even 
exceed  the  savings  one  might  exi)ect  from  land  disposal  as  oi^>osed  to  proper 
incineration.  Lack  of  reliable  information  concerning  settlement  of  sanitary 
landfills  and  the  effects  of  methane  gas  produced  as  a  result  of  decomposition 
of  buried  and  compacted  soUd  waste  have  also  hindered  effective  utilization  of 
this  technique. 

Mr.  Daddario.  We  would  like  some  examples  to  illustrate  just  how 
this  is  progressing. 

Mr.  Vaughan.  I  would  be  happy  to. 

Mr.  Daddakio.  Where  ? 

Mr.  Vaughan.  The  United  States.  There  is  lack  of  information 
but  we  are  studying  it  in  California. 

Mr.  Daddario.  When  you  say  the  United  States,  where  in  the  United 
States  specifically  ? 

Mr.  Vaughan.  Almost  wherever  sanitary  landfills  are  used  in  the 
planning  of  this  ultimate  utilization  when  they  are  finished.  Very 
little  information  is  available  on  precisely  how  much  settlement  one 
could  expect,  or  precisely  the  problems  that  would  occur  from  methane 
gas  and  odors,  or  uneven  settlement. 

Wc  are  trying  to  find  out  two  things — exactly  how  to  better  under- 
stand it,  and  second,  how  can  you  control  these  problems  so  that  you 
can  use  the  land  after  it  is  finished  for  other  purposes.  It  may  be  nice 
to  use  it  for  a  park  but  perhaps  you  can  use  it  for  more  than  this. 

Mr.  Daddario.  What  is  the  methane  gas  problem  ?  What  proportion 
of  danger  are  you  including  in  your  remarks?  When  you  talk  about 
methane  gas,  where  in  the  count  rj^  have  you  found  it  to  be  a  danger  so 
that  it  causes  you  to  include  it  in  your  remarks  this  morning? 

Mr.  Vaughan.  In  California.  Southern  California,  Los  Angeles. 

Mr.  Daddario.  How  does  it  show  itsel  f  to  be  a  danger  ? 

Mr.  Vaughan.  It  shows  itself  to  be  a  problem  in  three  ways :  (1)  in 
uneven  settling  of  land  over  the  fill;  (2)  from  odors  which  emanate 
from  cracks;  and  (3) — ^this  is  not  too  well  understood — methane  gas 
traveling  laterally  intx)  housing  areas. 


Digitized  by  ^ 


joogle 


281 

Mr.  Daddario.  Can  we  assume  from  that  that  is  a  serious  problem  ? 

Mr.  Vaughan.  I  don't  know  how  serious  it  is.  This  is  what  we  are 
trying  to  find  out 

Mr.  Daddario.  We  don't  know  how  serious  it  is.  Then  we  are  in  an 
area  where  tJiere  is  the  possibility  we  have  a  dangerous  situation. 
Therefore,  we  would  need  to  develop  new  techniques  altogether  for 
the  storage  of  such  solid  wastes, 

Mr.  Vaughan.  That  is  correct  That  is  the  purpose  of  our  work  there. 
To  more  fully  understand  this  problem  and,  if  necessary,  develop 
operational  procedures  which  control  or  eliminate  it. 

Mr.  Daih)ario.  As  of  the  moment  we  haphazardly  dump  waste  and, 
as  we  have  in  the  past,  assume  that  it  is  gomg  to  be  safe  when  there  are 
indications  that  it  is  not. 

Mr.  Vaughan.  There  have  been  some  intimations  it  might  be  a  dan- 
gerous problem  in  very  specific  circumstances.  I  don't  fully  understand 
tnis.  Most  of  the  complaints  have  been  from  odors. 

Mr.  ^ADDARio.  It  is  certainly  something  that  ought  to  be  ascer- 
tained? 

Mr.  Vaughan.  Yes,  sir ;  it  sure  is.  We  are  proceeding  on  this. 

Mr.  Daddario.  If  it  is,  since  it  is  an  offensive  odor,  it  might  be  dan- 
gerous and  there  is  sufficient  reason  for  us  to  be  concerned  ? 

Mr.  Vaughan.  This  is  the  reason  for  our  undertaking  this  work. 

Mr.  Daddario.  Again,  if  you  could  provide  for  the  record  how  you 
are  structured  in  order  to  take  care  of  this,  who  is  involved,  and  what 
kind  of  a  future  commitment  do  you  need  to  make  from  the  manage- 
ment point  of  view  and  whatever  else  goes  with  that,  to  overcome  that 
problem? 

Mr.  VAroHAX.  All  right. 

The  Public  Health  Service  is  approaching  these  problems  on  the 
basis  tliat  land  disposal  properly  designed  and  conducted  is  an  excep- 
tionally desirable  lorm  of  solid  waste  di^osal.  Air  and  water  pollution 
are  effectively  controlled  and  land  reclamation  can  be  accomplished. 
I  cannot  say  enough  about  the  potential  of  land  reclamation  tnrough 
the  disposal  of  solid  wastes.  The  State  of  Maryland  partially  sup- 
ported oy  a  solid  waste  demonstration  grant  is  showmg  how  solid 
waste  can  be  used  to  reclaim  strip  mines.  This  could  change  a  blight 
of  America  into  a  precious  asset  and  at  the  same  time  effectively  deal 
with  a  pressing  community  problem — ^solid  waste  disposal.  Another 
demonstration  grant  to  the  Chicago  Sanitary  District  will  show 
how  sewage  sludge  after  its  removal  from  waste  water  can  be  trans- 
I>orted  to  low  cost  land  and  converted  into  a  profitable  resource  of 
agricultural  and  recreational  purposes.  Perhaps  the  most  infamous 
exanrple  of  solid  waste  disposal,  the  Kenilworth  dump  in  Washing- 
ton, D.C,  is  being  converted  into  a  model  sanitary  landfill  operation 
which  will  ultimately  be  transformed  into  a  tree-lined,  grass-covered 
park  and  recreational  area.  There  is  no  reason  why  necessary  ccwnmu- 
nity  functions  cannot  result  in  a  community  asset  if  technology  can 
but  respond  to  the  challenge. 

The  high  cost  of  transporting  solid  waste  to  available  land  has 
limited  use  of  la'nd  roolamation  techniques  especially  in  the  east- 
em  part  of  the  United  States  where  these  distances  can  be  substantial. 
A  Public  Health  Service  demonstration  grant  to  the  American  Public 
YTorks  Association  is  partially  supporting  a  study  and  demonstration 
of  the  use  of  railroad  facilities  to  haul  solid  waste  from  crowded 
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urban  centers  to  areas  where  land  is  available  for  disposal  and  reclama- 
tion. This  appears  to  be  an  exceptionally  economical  method  of  join- 
ing available  land  with  great  volimies  of  solid  waste  and  is  potentially 
a  new  innovation  in  sofid  waste  management  of  major  proportions. 
This  could  open  new  avenues  which  would  allow  consideraticm  of 
alternatives  in  this  field  heretofore  considered  unthinkable.  We  are 
working  closely  with  the  American  Public  Works  Association  to 
make  certain  the  results  of  their  investigation  are  made  available  to 
solid  waste  managers  as  soon  as  possible. 

Mr.  Daddario.  I  am  pleased  to  hear  all  that.  But  aren't  you  more 
optimistic  than  you  ought  to  be  in  what  this  is  accomplishing? 

Mr.  Vaughan.  I  don't  think  so. 

Mr.  Daddario.  You  say  the  State  of  Maryland  is  diowing  how 
solid  wastes  can  be  used  to  reclaim  strip  mines.  There  ^ou  are  assuming 
this  will  happen,  and  you  are  extremely  optimistic  this  is  in  fact  going 
to  happen.  You  use  the  Chicago  example  to  show  this  can  be  trans- 
ported to  low-cost  land  and  converted  to  a  profitable  resource  for 
agricultural  and  reclamational  purposes. 

My  understanding  is  that  the  Chicago  situation  does  not  really 
reach  that  particular  goal. 

I  understand  from  what  I  have  read  about  this  that  the  hauling  of 
solid  wastes  from  crowded  urban  centers  for  reclamation  by  your 
Public  Works  Association  does  not  in  fact  appear  to  be  an  excep- 
tionally economical  method  of  joining  available  land  with  great 
volumes  of  solid  waste  and  is  potentially  a  new  innovation.  I  think 
these  are  nice  statements  and  they  can  be  said,  but  it  becomes  a  matter 
of  whether  or  not  they  really  have  a  right  to  be  that  optimistic.  I  am 
not  complaining  about  it,  but  I  do  think  it  is  dan^rous  for  us  to  come 
to  optimistic  conclusions  in  places  where  it  mi^t  be  better  to  be  a 
little  bit  wary. 

Mr.  Vaughan.  That  is  your  view,  sir.  I  am  still  optimistic  and  I 
have  every  confidence  this  will  work.  If  it  does  not  work,  it  does  not. 
The  work  that  has  been  done  so  far,  which  I  reviewed  last  we«k  again, 
it  is  getting  more  encouraging  all  the  time. 

Mr.  Daddario.  I  think  you  should  provide  the  specifics  for  the  rec- 
ord, because  we  cannot  possibly  in  a  morning's  hearing  cover  every 
point.  I  think  it  is  going  to  be  necessary  for  your  people  to  sit  down 
and  prove  these  points  out.  I  would  like  to  be  able  to  have  the  record 
show  that  we  have  a  right  to  be  optimistic.  I  would  hope  that  you 
would  be  able  to  provide  wiat. 

Mr.  Vaughan.  A  solid  waste  demonstration  grant  awarded  to 
Raleigh,  X.C.,  is  demonstrating  the  systems  analysis  approach  to  this 
problem  by  the  application  of  a  mathematical  model  develoi>ed  by  a 
Public  Health  Service  research  grant  to  Northwestern  University.  TTiis 
organized  approach  designed  to  maximize  economics  involved  in  col- 
lection of  solid  waste  could  result  in  significant  savings  to  taxpayers 
across  the  Nation.  Through  the  contract  mechanism,  we  are  obtaining 
an  evaluation  of  the  collection  of  solid  waste  using  specially  designed 
vehicles  with  one-man  crews.  The  potential  savings  of  such  an  ap- 
proach is  even  more  obvious  when  one  considers  that  labor  cost  is  the 
main  factor  in  the  overall  cost  of  collection. 

A  demonstration  grant  was  awarded  to  the  town  of  Barrington, 
R.I.,  to  demonstrate  the  feasibility  of  year-round  solid  waste  storage 
and  collection  using  paper  bags  and  special  holders  provided  by  ihe 
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municipality.  The  effect  of  this  method  on  collection  and  disposal  prac- 
tices was  idso  demonstrated. 

A^icultural  wastes  including  animal  wastes  are  included  in  the 
Nation's  solid  waste  contribution  to  an  extent  not  realistically  con- 
sidered by  the  average  citizen.  Reliable  estimates  of  the  magnitude  are 
not  only  available  but  preliminary  estimates  indicate  this  contribution 
exceeds  1  billion  tons  per  year. 

Public  Health  Service  solid  waste  research  grants  awarded  to  Pur- 
due and  Kut^rs  Universitiee  are  supporting  study  of  new  methods 
to  dispose  of  dairy  and  poultry  manure.  A  demonstration  grant 
awarded  to  Washington  State  University  is  demonstrating  facilities 
and  techniques  that  will  reduce  the  possibility  of  water  pollution  and 
increase  the  fertilizer  values  actually  realized  from  dairy  manure. 

There  are  several  special  solid  waste  problems  caused  by  techno- 
logical advances  in  a  particular  industry  or  by  other  sociological  and 
economic  progress.  As  urban  renewal  and  slum  clearance  grows,  what 
does  one  do  with  the  mountains  of  demolition  material  which  results 
from  this  endeavor?  Our  country  is  the  most  affluent  society  in  the 
world  and  has  to  worry  about  more  abandoned  automobiles  than  any 
other  country  has  traveling  down  their  highways.  Sophisticate 
methods  have  been  developed  by  private  industry  to  compact  and  re- 
claim these  vehicles  but  how  about  transporting  them  economically  to 
the  sit^  and  preparing  or  stripping  them  for  oisposal  or  reclamation 
without  causing  air  pollution?  Old  railroad  cars  have  for  decades 
been  ignited  to  dispose  of  the  wooden  portion  and  allow  salvage  of 
valuame  metal  parts.  This  can  no  longer  be  tolerated  because  of  the 
threat  to  our  air  resources — ^but  what  do  we  do  with  them? 

A  Public  Health  Service  research  grant  to  New  York  University 
supported  the  development  of  a  special  incinerator  to  handle  demo- 
lition material  and  other  bulky  solid  wastes  economically  and  effec- 
tively control  particulate  emission  to  protect  air  resources. 

We  would  be  glad  to  have  our  staff  sit  down  with  yours  and  give 
them  whatever  information  they  need. 

The  cost  of  collection  of  solid  waste  at  its  source  and  transportation 
of  this  material  to  a  disposal  site  is  estimated  to  be  about  75  percent 
of  the  current  total  cost  of  handling  solid  waste.  It  is  evident  that 
the  development  of  methods  which  improve  technology  and  lower  the 
cost  of  collection  will  materially  affect  the  overall  solid  waste  manage- 
ment picture. 

Mr.  Daddabio.  Hold  it  right  there  a  moment. 

Dr.  Hibbard,  we  had  some  discussion  on  this  problem  when  you  ap- 
peared before  tne  committee  some  time  back. 

As  I  recall  it,  your  statement  included  the  possibility  of  mixing 
solid  wastes  with  taconite  for  certain  steel  production  purposes.  This 
does  fall  in  this  category.  I  wonder  what  comment  you  might  have 
about  where  we  stand  m  tnat  at  the  moment  ? 

Dr.  Hibbard.  This  subject  is  covered  in  my  prepared  statement,  Mr. 
Chairman. 

The  procedure  is  technically  feasible.  We  have  carried  it  out  in  a 
pilot  plant  and  we  have  plans  for  a  demonstration  plant  at  Hibbing, 
Minn.  The  funds  for  this  plant  have  been  put  in  reserve  due  to  the 
current  budgetary  situation  so  there  is  a  stretchout  involved  here. 

This  approach  would  have  two  advantages.  It  would  not  only  use 
the  scrap  automobiles  but  it  would  also  be  the  means  of  getting  rid 
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of  the  piles  of  taccxiite  which  are  part  of  the  solid  waste  mana^ment 
problem.  And  it  will  minimize  the  cost  of  both  of  these  dbjectives. 

The  problem,  however,  is  the  one  that  Mr.  Vaughan  has  identified: 
How  can  these  junk  automobiles  be  transported  to  the  site  where  they 
can  be  most  effectively  used  or  disposed  of  I 

Mr.  Daddario.  Mr.  Vaughan. 

Mr.  Vaughan.  To  continue,  the  incinerator  developed  by  the  research 
contract  is  now  being  constructed  as  a  demonstration  project  at  Stam- 
ford, Conn.  The  contract  mechanism  is  being  used  to  develop  effec- 
tive ways  of  dismantling  old  railroad  cars  to  eliminate  air  pollution 
caused  by  burning  these  vehicles  in  the  open. 

Mr.  Daddario.  We  have  plenty  of  old  railroad  cars. 

Mr.  Vaughan.  We  sure  have. 

One  approach  is  a  special  technique  which  eliminates  burning  al- 
together. A  jet  of  high  pressure  water  is  used  to  cut  through  the  wood 
and  separate  the  metal  fittings  from  the  body  of  the  car.  Tms  technique 
is  hieing  further  investigated  to  see  see  if  it  might  have  value  in  strip- 
ping unwanted  material — rubber,  upholstery,  et  cetera-^f rc«n  aban- 
doned automobiles  prior  to  their  disposal  without  utilizing  incinera- 
tion techniques.  The  technique  might  also  be  used  to  reduce  the  volume 
of  bulky  wastes. 

A  very  special  problem  is  now  facing  those  in  the  Nation  concerned 
with  the  disposal  of  solid  wastes.  This  is  the  problwn  associated  with 
packaging  materials  and  disposable  containers.  The  problem  is  really 
twofold.  First,  the  increased  use  of  this  material  in  recent  years  has 
caused  a  significant  increase  in  the  volume  of  sold  wastes  tnat  mu^ 
be  handledl)y  the  community ;  and,  second,  the  nature  of  the  disi)06- 
able  material  is  such  that  much  of  it  is  not  amenable  to  decomposition 
and,  therefore,  presents  special  disposal  problems.  "Eternal''^  plastic 
and  "unrustable"  aluminum  have  made  their  way  into  solid  wa^ 
technology  and  must  be  coped  with  if  we  are  to  effectively  manage  solid 
wastes. 

A  contract  was  awarded  to  study  feasible  methods  of  disposing  of 
polyethylene  plastic  waste  while  another  contract  was  awarded  to  the 
Midwest  Research  Institute  to  make  a  thorough  study  of  packaging 
materials,  trends  in  this  industry,  and  possible  solutions  which  would 
be  amenaole  to  solid  waste  disposal  without  hurting  the  industry.  A 
part  of  this  study  includes  the  consideration  of  needed  legislative 
programs  to  cope  with  this  problem.  I  shall  refrain  from  further  com- 
ment on  this  subject  since  this  committee  will  hear  from  a  representa- 
tive of  Midwest  Research  on  this  important  problwn.  When  tnis  study 
is  received,  it  will  be  evaluated  by  our  technical  personnel  and  our 
future  course  of  action  determined. 

The  Solid  Waste  Disposal  Act  also  directs  the  recover  and  utiliza- 
tion of  potential  resources  in  solid  wastes.  Transformation  of  solid 
waste  into  a  beneficial  product  has  the  advantage  of  disposing  of  a 
waste  product,  conservation  of  natural  resources,  and  economic  benefit 
which  lowers  the  net  cost  of  disposal. 

A  Public  Health  Service  research  grant  to  the  University  of  Florida 
is  supporting  development  of  a  method  to  convert  citrus  processing 

Slant  waste  to  citric  acid.  Another  research  grant  to  the  University  oi 
[aryland  is  supporting  investigation  of  the  possibility  of  trwis- 
f orming  wastes  formed  m  the  prSiuction,  packaging,  and  canning  of 
vegetables  and  cheese,  to  new  foods  or  food  additives. 
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The  research  staff  of  the  solid  wastes  program  has  a  section  devoted 
to  the  development  of  new  uses  for  solid  wastes.  One  internal  project 
is  attempting  to  transform  cellulose  from  solid  waste  into  sugars. 
Another  project  stresses  the  possibility  of  chemical  transformation  of 
solid  wastes  into  protein.  Still  another  is  attempting  to  transform 
waste  rubber  into  useful  new  rubber  materials  by  improvement  of 
separation  techniques  and  changing  technology  to  allow  a  greater 
proportion  of  used  rubber  in  new  products.  Other  internal  research 
studies  are  studying  the  recovery  of  useful  inorganic  and  organic  com- 
pounds from  incineration  residue,  animal,  and  vegetable  wastes. 

One  method  of  solid  waste  disposal  resulting  in  a  useful  end  product 
is  composting.  This  method  has  received  much  publicity  during  recent 
years — some  good  and  some  bad.  Some  plants  were  built  to  receive  the 
municipal  wastes  of  a  mimicipality  and  closed  their  doors  within  a 
year  while  some  have  operated  for  years.  We,  too,  wonder  what  the 
true  story  of  composting  as  a  solid  waste  disposal  process  in  this 
country  is. 

What  are  its  technological  requirements?  "What  are  its  economic 
considerations?  What  is  its  likely  future  as  a  major  method  of  disposal 
of  solid  waste? 

To  answer  these  and  other  questions  an  in-depth  study  of  composting 
was  undertaken  jointly  with  the  Tennessee  Valley  Authority.  This 
joint  PHS-TVA  composting  project  at  Johnson  City,  Tenn.,  will 
evaluate  composting  oi  municipal  solid  waste  and  sewage  sludge.  The 

Slant  has  been  completed  and  is  now  operating.  Studies  will  be  made  to 
etermine : 
( 1  ^  Potential  agricultural  use  of  the  product ; 

(2)  The  marketing  potential  of  the  compost,  including  geographic 
limits  of  the  marketing  area :  and 

(3)  Public  health  hazards  involved  in  the  use  of  this  product. 

Operating  guidelines  will  be  developed  to  assure  maximmn  effi- 
ciency and  plant  environmental  conditions  will  be  evaluated.  At  the 
conclusion  of  this  project  the  data  gathered  should  permit  a  thorough 
and  unbiased  evaluation  of  this  practice.  The  evaluation  will  include 
net  cost  figures  and  likely  estimates  of  the  market  one  might  expect. 
There  seem  to  be  few  neutral  parties  concerned  with  learning  the 
whole  story  about  this  controversial  method  of  solid  waste  disposal. 
We  hope  to  shed  much  insight  into  this  important  matter. 

Mr.  DAODAmo.  What  is  your  time  schedule  in  sharing  this  insight? 

Mr.  Vaughn.  July  1, 1969,  is  the  target  date  for  our  first  report.  Ac- 
tually, the  project  is  in  operation  now.  One  final  processing  grinder  is 
the  only  thing  that  keeps  it  from  being  ccwnplete  and  the  evaluation 
beginning. 

Mr.  Daddario.  Taking  your  previous  sentence  into  consideration, 
when  you  have  this  information  do  you  intend  to  be  one  of  the  few 
neutral  parties? 

Mr.  Vaughan.  Not  at  that  time.  We  will  take  a  stand  as  we  see  the 
picture. 

Mr.  Dam)ario.  You  seem  to  indicate  we  need  more  neutral  parties. 

Mr.  Vaughan.  What  I  meant  by  the  statement,  Congressman,  is 
right  now  it  seems  to  me  people  are  for  it  100  percent  or  against  it 
100  percent.  Maybe  middle  ground  is  the  better  position.  We  want  to 
know  more  about  it  before  we  decide  in  our  opinion  what  role  it  has 
in  the  solid  waste  practices  of  the  Nation. 
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Mr.  Daddario.  You  expect  when  that  time  came  you  would  not  be  a 
neutral  party  if  it  is  something  that  would  be  necessary  to  accom- 
plish in  this  area? 

Mr.  Vauohan.  Yes.  Perhaps  "neutral"  would  refer  to  not  having 
our  mind  made  up  one  way  or  the  other. 

The  protection  of  the  Nation's  health  is  a  primary  responsibility 
of  the  jPublic  Health  Service,  Consideration  of  the  health  hazards 
involved  in  solid  waste  management  is  no  exception.  There  are  many 
health  hazards  associated  with  the  flies  and  rats  which  frequent  open 
dumps  and  areas  where  improper  collection  and  storage  of  solid 
Iwaste  is  practiced.  Not  so  well  known,  however,  are  the  health 
hazards  involved  in  the  collection  of  wastes.  Those  who  perform 
this  task  are  engaged  in  one  of  the  most  dangerous  jobs  in  existence. 
Through  the  contract  mechanism,  a  study  was  made  of  the  relation- 
ship between  disease  and  solid  waste.  The  research  staff  of  the  solid 
wastes  program  is  now  evaluating  current  solid  waste  handling  prac- 
tices and  will  evaluate  new  methods  as  they  are  developed  to  assure 
that  the  public  health  is  being  properly  protected  as  scientific  tech- 
nology advances. 

Mr.  Daddario.  I  have  your  solid  waste-disease  relationship  and 
literature  study,  Public  Health  Service,  U.S.  Department  of  Health, 
Education,  and  Welfare.  In  the  simmiary  and  conclusions  you  Kiy: 

The  literature  fails  to  supply  data  which  would  permit  a  quantitative  esti- 
mate of  any  soUd  waste-disease  relationship.  The  circumstantial  and  even  epi- 
demiologic information  presented  does  support  a  conclusion  that  as  to  some 
diseases  soUd  wastes  bear  a  definite,  if  not  well-defined,  etiologic  relationship. 

What  does  that  mean?  You  seem  to  be  talkii^  about  two  things. 
You  seem  to  be  wording  it  so  you  can  be  on  both  sides  of  this.  You 
say  there  is  no  waste-disease  relationship,  that  "does  bear  a  definite 
if  not  well-defined  relationship."  What  does  that  mean  ? 

Mr.  Vauohan.  What  page  is  that  ? 

Mr.  Daddario.  This  is  on  page  5  of  your  prepared  statement.  It 
seems  to  me  to  fall  into  one  of  those  categories  of  saying  everything 
and  saying  nothing.  Yet,  it  is  under  summary  and  conclusions* 

You  say  "definite  but  not  well-defined."  How  can  it  be  both  ?  We 
are  talking  about  health  and  one  of  the  problems  in  this  whole  area 
of  pollution  is  we  know  so  little  about  the  effect  it  does  have  on  health. 
I  think  it  is  important  to  say  those  things  which  can  develop  confi- 
dence rather  than  a  lack  of  confidence  and  a  statement  of  this  kind 
seems  to  me  to  be  one  which  would  not  do  that. 

Mr.  Vauohan.  I  interpret  this  statement  to  mean  that  the  problem 
of  insects  and  rats  as  disease  carriers  and  pests  is  known.  The  precise 
relationship  of  this  problem  to  the  solid  waste  problem  is  not  vet 
defined.  The  problem  of  air  pollution  as  a  health  nazard  I  think  has 
been  pointed  out  by  the  people  from  the  National  Center  for  Air 
Pollution  Control.  I  do  not  think  it  has  been  precisely  defined,  how- 
ever, how  much  of  that  comes  from  the  burning  of  solid  waste.  Let's 
hope  this  relationship  can  be  better  determined. 

Mr.  Daix>ario.  I  agree  with  that  last  statement.  That  is  something 
we  will  go  into,  and  it  does  seem  to  me  this  is  precisely  the  kind  oi 
statement  we  have  to  be  extremely  careful  about.  We  are  trying  to 
accomplish  so  much  and  this  is  one  of  the  reasons  I  thought  permtps 
you  were  too  optimistic  in  some  of  these  other  areas.  I  do  not  mean 
we  ought  to  be  pessimistic,  but  we  must  be  realistic.  We  sometimes 
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reach  out  and  find  ourselves  saying  things  we  ought  not  to.  When 
we  do — it  is  something  we  are  all  guilty  of  from  time  to  time — we 
then  spend  more  time  working  our  way  out  of  it  than  it  is  worth.  We 
are  at  the  time  and  place  in  this  whole  area  of  pollution  where  I  think 
we  can  be  extremely  realistic  We  must  be. 

Mr.  Vaughan.  Yes. 

Our  research  studies  include  investigation  of  the  hazardous  mate- 
rials in  refuse,  pathogens  associated  with  incineration  processes,  and 
occupational  hazards  of  solid  waste  handling.  One  might  assume  that 
the  residue  following  incineration  would  be  almost  sterile.  Preliminary 
investigation  by  our  staff  has  discovered  this  is  not  necessarily  true 
and  surveys  at  several  plants  indicate  gross  contamination  of  this 
material  with  pathogenic  organisms.  Further  investigation  will  de- 
termine the  magnitude  and  applicability  of  this  finding  and  hopefully 
develop  an  effective  way  of  using  this  technique  to  determine  the 
effectiveness  of  incinerator  operation. 

The  studies  of  the  occupational  hazards  of  solid  waste  handling 
are  being  jointly  undertaken  by  the  research  staffs  of  both  the  occu- 
pational nealth  program  and  the  solid  wastes  program  of  the  National 
Center  for  Urban  and  Industrial  Health,  and  will  be  devoted  to  re- 
ducing the  accident  and  disease  rate  by  pointing  out  defects  in  present 
technology  wliich  contribute  to  these  rates.  The  studies  will  also  help  in 
the  development  of  technology  which  is  both  effective,  economic,  and 
safe. 

The  most  advanced  technology  can  be  used  to  develop  a  magnificent 
incinerator  or  sanitary  landfill  or  compost  plant  capable  of  doing  the 
job  economically  and  effectively,  but  it  it  is  not  operated  properly  you 
have  not  accomplished  a  thing.  In  our  rapidly  changing  world,  great 
stress  is  placed  upon  new  technology  and  scientific  achievement,  but 
woefullj  little  attention  is  given  to  teaching  the  man  who  must  operate 
the  facility  how  to  run  it  and  making  sure  he  does  a  good  job.  New 
technology  is  needed  in  this  area  just  as  much  as  in  those  areas  normally 
considered  scientific.  How  do  we  assure  proper  operation  of  multi- 
million-dollar structures  ? 

The  American  Public  Works  Association  is  developing  for  the  Pub- 
lic Health  Service  a  comprehensive  blueprint  for  the  training  of  operat- 
ing personnel  in  the  field  of  solid  waste  disposal.  This  project,  sup- 
ported by  a  Public  Health  Service  contract,  will  also  identify  and 
measure  training  needs  to  help  guide  those  who  will  carry  out  such 
training.  The  technical  staff  of  the  Public  Health  Service's  solid  waste 
program  is  currently  developing  guidelines  for  the  operation  of  sani- 
tary landfill  and  incinerators  using  well-known  autnorities  in  these 
areas  as  consultants.  Both  reports  are  to  be  completed  this  year. 

Perhaps  the  most  difficult  obstacle  in  getting  new  technology  adopted 
and  implemented  is  the  reluctance  of  the  public  to  accept  solid  waste 
disposal  in  the  communities  and  the  equally  severe  reluctance  of  com- 
munities to  work  cooperatively  together  to  come  up  with  one  approach 
to  solid  waste  management  that  is  best  for  all  the  municipalities  which 
make  up  a  region  or  metropolitan  area.  People  want  their  solid  wastes 
problems  solved  but  not  near  their  home  or  near  their  community. 
Many  small  suburban  communities  know  they  could  get  by  more  eco- 
nomically by  combining  forces  with  others,  but  many  times  prefer  to 
go  it  alone  to  preserve  their  autonomy. 

The  Public  Health  Service,  through  public  information  technology, 
is  trying  to  gain  public  recognition  of  the  solid  waste  problems  and 
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ffain  public  support  for  local  solution  to  these  problems.  Certain 
demonstration  projects  such  as  the  transformation  of  the  Kenil worth 
dump  to  a  model  operation  and  land  reclamation  activity  are  designed 
to  gain  public  support  for  proper  solid  waste  management.  A  contract 
with  the  National  Association  of  Counties  is  developing  a  program 
designed  to  educate  public  officials  in  solid  waste  needs,  problems,  and 
solutions. 

Stimulating  communities  to  work  together  on  a  regional  or  metro- 
politan basis  is  being  approached  by  the  Public  Health  Service's  solid 
wastes  program  through  the  mechanism  of  study  and  investigation 
grants  to  demonstrate  how  communities  overcome  the  legal,  interjuris- 
dictional, and  public  opinion  difficulties  in  approaching  their  common 
solid  waste  problems  on  a  regional  basis.  The  regions  being  studied 
include  metropolitan  areas  such  as  Louisville,  Ky.;  Erie,  Pa.;  New 
Orleans,  La. ;  Des  Moines,  Iowa,  and  Oklahoma  City,  Okla.  They  also 
include  entire  counties  such  as  Maricopa  Countv,  Ariz.;  Fresno 
County,  Calif. ;  Genesee  County,  Mich. ;  Jefferson  County,  Wis. ;  and 
Harrison  County,  Miss.  Low  population  density  regional  areas  are 
included  such  as  the  area  near  Farmington,  Conn.,  and  Great  Falls, 
Mont. 

The  studies  also  include  special  regional  areas  such  as  the  Tocks 
Island  Recreational  Area  encompassing  part  of  three  States,  several 
economically  depressed  counties  in  Appalachia,  and  the  Quad-City 
area  in  New  Jersey.  The  results  of  these  studies  will  bring  to  light 
approaches  which  can  be  used  by  other  communities  with  similar 
problems  and  similar  circumstances,  thus  improving  psychometric 
technology  and  providing  answers  which  quite  frankly  have  us  and 
most  of  the  country  stymied  at  the  present  time. 

I  have  pointed  out  to  you  many  problem  areas  and  have  described  our 
approach  to  their  better  understanding  and  solution.  I  am  confident 
methods  will  be  found  which  will  allow  air  and  water  pollution  control 
criteria  to  be  met — methods  which  are  technologically  sound,  economi- 
cally feasible,  and  safe  from  the  standpoint  of  protection  of  the  public 
health  and  our  environment. 

Lest  my  remarks  here  today  be  interpreted  as  a  deterrent  to  the 
use  of  current  technology  to  solve  existing  solid  waste  management 
problems  until  a  major  breakthrough  is  made,  let  me  set  this  issue 
straight  right  now. 

There  are  no  legitimate  reasons  (except  perhaps  financial)  to  hold 
up  the  immediate  elimination  of  open  burning  dumps.  The  remodel- 
ing or  replacement  of  antiquated  incineration  facilities  without  ef- 
fective air  pollution  control  devices,  the  abandonment  of  open 
broken-down  collection  vehicles  which  spew  solid  wastes  along  the 
route  to  the  disposal  site,  and  the  cessation  of  feeding  garbage  to  hogs. 
The  Nation  can  improve  its  solid  waste  disposal  practices — and  it  can 
do  it  now.  We  have  the  technology  to  do  it  now — and  we  are  woAing 
to  improve  this  technology  and  develop  techniques  which  are  not 
only  more  effective  but  more  economical  as  well. 

I  feel  personal  sadness  when  I  consider  that  the  beautiful  whooping 
crane  is  close  to  extinction.  On  the  other  hand,  I  look  forward  with 
a  great  deal  of  zeal,  enthusiasm,  and  pleasure  to  one  of  the  goals  of  the 
solid  wastes  program — ^the  elimination  of  the  open  burning  dump  f  rcHn 
our  society.  This  disgrace  to  humanity  truly  belongs  to  history,  not 
to  the  present,  and  certainly  not  to  the  future. 
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In  conclusion,  I  would  like  to  state  that  the  Public  Health  Service 
is  facing  the  technological  problems  I  have  mentioned  today  with  vigor 
and  enniusiasm.  Some  of  the  approaches  we  are  using  will  succeed 
and  some  will  fail.  We  are  confiaent,  however,  that  their  undertaking 
will  furnish  technoloffical  facts  for  more  effective  solid  waste  manage- 
ment and  a  better  and  cleaner  America. 

I  apprecia/te  the  opportunity  to  discuss  the  solid  waste  management 
activities  of  the  Public  Health  Service  with  you  today. 

Mr.  Daddabio.  Thank  you,  Mr.  Vaughan. 

Questions  submitted  to  Richard  D.  Vaughan  by  the  Subcommittee 
of  Science,  Research,  and  Development. 

Question  1.  Solid  wastes  not  only  are  precursors  of  air  and  water  pollution  hut 
appear  again  as  the  result  of  waste  treatment — i.e.,  the  sludge  from  seumgc  plants 
and  the  residue  from  incinerators,  are  these  latter  residues  ultimately  going  to 
have  to  he  huriedt  What  is  the  forecast  for  hurial  site  acreage  in  the  Northeast 
megalopolis  f  Can  these  solids  he  dumped  at  sea? 

Answer.  Most  areas  must  use  a  form  of  land  disposal  for  sewage  sludges.  In 
some  coastal  areas  these  sludges  may  be  hauled  to  sea.  At  present,  the  ultimate 
disposal  of  the  residue  from  incinerators  is  invariably  upon  the  land.  Present 
incinerators  produce  residues  of  varying  quality,  most  of  which  must  be  disposed, 
of  by  burial.  There  is  no  indication  that  this  residue  quality  will  be  greatly  im- 
proved and  therefore,  it  is  believed  that  residue  burial  wiU  remain  as  a  required 
practice.  There  is  every  expectation  that  much  of  the  sludge  and  incinerator  resi- 
dues produced  wiU  always  have  to  be  disposed  of  by  land  burial.  The  total 
amount  that  wiU  have  to  buried  wiU  be  directly  influenced  by  the  suitability  of 
recovery  and  utiUzation  processes  as  developed  through  the  Solid  Waste  Pro- 
gramas  efforts. 

A  summary  of  the  present  burial  site  acreage  available  in  northeast  megalopolis 
is  onavaUable  at  tliis  time,  a  forecast  of  future  sites  would  certainly  produce 
an  inaccurate  appraisal  of  the  situation. 

There  does  not  appear  to  be  any  technical  impediment  to  the  use  of  land  for 
the  proper  disposal  of  sludge  and  incinerator  residues  either  now  or  in  the  fore- 
seeable future.  The  major  limiting  consideration  is  the  cost  involved  in  transport- 
ing and  disposing  of  such  wastes,  not  the  amount  of  land  available  for  their  dis- 
posaL  Studies  are  underway  to  solve  this  problem  through  better  transportation 
methods,  improved  volume  reduction  methods,  and  advanced  disposal  techniques. 

The  technology  concerning  sea  waste  disposal  is  for  all  practical  purposes  non- 
existent at  this  time.  Until  adequate  technical  information  is  available  on  the 
degradation  and  movement  of  these  materials  when  dumped  at  sea  it  is  impos- 
sible to  adequately  answer  any  question  concerning  the  suitability  and  desira- 
biUty  of  such  disposal  practices.  It  is  possible  that  advanced  technolc^y  may 
allow  us  to  safely  dispose  of  soUd  wastes  at  sea  just  as  we  now  dispose  of  solid 
waistes  in  other  environmental  areas. 

Question  2.  When  solid  wastes  from  municipal  collection  of  trash  is  incinerated, 
what  is  the  volume  reduction?  What  is  the  weight  reduction?  What  is  the  magni- 
tude of  the  disposal  prohlem  of  incinerator  residue  for  a  large  incinerator? 

Answer.  The  volume  reduction  obtainable  by  municipal  incinerators  (as  well  as 
tlie  weight  reduction)  depends  almost  entirely  ui)on  the  configuration  and  opera- 
tion of  the  particular  facility.  A  75%  reduction  in  both  weight  and  volume  of 
municipal  refuse  is  considered  to  be  the  average  result  of  incineration  today. 

The  magnitude  of  the  incinerator  residue  problem  is  not  only  dependent  upon 
configuration  and  operation,  it  is  also  dependent  upon  the  size  of  the  furnace 
and  the  amount  and  type  of  the  refuse  charged.  Many  very  large  incinerators 
minimize  the  residue  problem  by  doing  an  eflBcient  job  of  volume  reduction.  It  is 
also  just  as  common  to  see  a  municipal  incinerator  poorly  operated,  producing 
a  very  minimal  volume  reduction.  If  the  present  day  incinerators  could  produce, 
under  normal  operating  conditions,  a  sterile,  stable  residue,  the  problem  of  resi- 
due disposal  would  be  considerably  decreased. 

Question  3.  What  are  the  comparative  areas  required  for  composting  versus 
incineration  and  other  methods? 

Answer.  Municipal  incinerators  and  composting  plants  consisting  of  mechanical 
digesting  facilities  require  approximately  the  same  space  for  plant  installation. 
The  windrow  method  of  composting,  however,  requires  a  considerably  greater 
space  since  much  of  the  digestion  of  the  solid  wastes  takes  place  in  open  wind- 
rows upon  composting  aprons.  uigitzed  by  vjv/^v i^ 


290 

Both  incineration  and  composting  are  volume  reduction  methods  and  addi- 
tional areas  are  necessary  for  the  final  disposition  of  those  materials  which  can- 
not or  were  not  incinerated  and  tho^e  materials  which  cannot  be  composted  nor 
have  salvageable  value.  Using  present  techniques  those  additional  areas  required 
would  be  approximately  equal  for  the  two  methods  considered.  We  would  predict 
that  the  amount  of  land  for  each  type  of  operation,  at  least  for  the  initial  facility 
installation,  is  expected  to  change  with  the  development  and  introduction  c^ 
need  salvage  and  recycling  techniques.  These  techniques  are  expected  to  beccHne 
increasingly  important  to  solid  waste  management  officials  during  the  next 
decade. 

Question  4,  What  is  the  present  status  of  the  operations  of  composting  plants 
in  the  United  States?  What  ha^  been  the  experience  over  the  last  ten  years?  What 
have  been  the  fiscal  experiences  for  plants  serving  less  than  50,000  and  more  than 
500,000  people?  Realistically,  how  applicable  are  such  procedures  as  composting 
in  the  economy  of  the  United  States? 

Answer.  An  evaluation  of  the  composting  plants  status  in  the  United  States  over 
a  period  of  ten  years  reveals  that  of  the  17  composting  plants  proposed  to  compost 
municipal  wastes  only  4  are  presently  maintaining  a  reasonably  continuous  op- 
eration. Two  of  the  17  were  never  constructed — the  other  15  plants  have  had 
varying  operating  experiences  ranging  from  less  than  one  year  to  five  years.  We 
have  been  unable  to  discover  any  correlation  between  the  size  of  population  served 
and  fiscal  exi)erience  of  the  plant  Reliable  technical  and  economic  data  on  com- 
posting is  not  presently  available — it  is  possible  that  a  correlation  could  exist 

Dr.  Samuel  A.  Hart  in  his  report  to  the  United  States  Public  Health  Service 
upon  the  subject  of  "Solid  Waste  Management :  Composting — European  Activity 
and  American  Potential"  summarizes  the  potential  for  composting  and  compost 
utilization  in  the  United  States  as  follows :  "It  appears  to  the  author  that  there 
are  no  real  technological  barriers  to  making  compost.  It  does  appear,  however, 
that  the  utilization  of  compost  is  limited.  There  are  successes  in  luxury  agricul- 
ture, as  evidenced  in  vineyard,  fiower,  and  landscaping  uses,  but  basic  agri- 
culture cannot  be  expected  to  absorb  the  material.  Further,  the  concept  of  com- 
posting must  be  considered  from  the  municipality's  viewpoint.  Most  municipal 
officials  recognize  that  it  is  not  possible  to  make  money  from  garbage.  The  most 
that  can  be  expected,  with  regard  to  composting,  is  that  the  net  cost  to  the  city 
for  garbage  disposal  by  composting  will  be  less,  or  no  greater,  than  the  costs 
of  disposing  of  the  garbage  by  landfllling  or  incineration.  The  gross  cost  of  com- 
I>osting  could  be  more  if  a  return  could  be  realized  on  the  sale  of  the  compost,  or 
a  value  could  be  put  on  the  intangible  factors  of  reduced  rate  of  consumption 
of  burial  sites  or  reduced  air  pollution  relative  to  incineration. 

It  does  appear  that  in  the  United  States  there  are  three  specific  areas  in  which 
refuse  processing  and  discharge  through  composting  have  real  potential : 

(1)  Small  amounts  of  compost  can  be  marketed  for  luxury  agriculture, 
in  which  case  the  overall  economics — to  the  producing  municipality  and  to 
the  user — are  favorable. 

(2)  The  finished  compost  has  value,  but  the  economics — ^for  the  producer 
or  for  the  user — must  be  related  to  intangible  values. 

(3)  The  finished  compost  is  either  not  valuable  or  only  marginally  so, 
but  the  overall  economics  are  nonetheless  favorable.  .  .  . 

At  this  stage  it  is  impossible  to  estimate  what  percentage  of  the  nation's  garbage 
might  be  so  managed.  It  would  appear  that  this  system  might  have  merit  for  com- 
munities with  populations  between  10,000  and  100,000.  There  are  1,760  such  com- 
munities in  the  United  States,  with  a  total  population  of  nearly  50  million,  or  25% 
of  the  nation.  If  this  method  of  refuse  disposal  were  appropriate  or  even  one-third 
of  them,  it  would  be  a  substantial  avenue  of  waste  disposal." 

Question  5.  Are  there  any  results  available  as  yet  on  system  analysis  or  opera- 
tions research,  which  would  improve  collection  procedures  or  would  provide  mere 
economical  handling?  What  significance  have  the  studies  in  California  and  eUe- 
where  had  by  the  application  of  systems  analyses  to  the  problems  of  collection 
and  disposal? 

Answer.  Exceptionally  few  significant  systems  analysis  projects  in  solid  waste*^ 
have  progressed  beyond  the  first  phase ;  analyzing  present  sytems  and  developing 
conceptual  models.  Preliminary  results  from  some  first  phase  attempts  indicate 
that  meaningful  results  will  be  forthcoming.  Much  of  the  work  is  in  the  descriptive 
stage  and  problem  solving  is  not  significantly  present  in  either  the  California 
studies  or  elsewhere. 

Question  6.  Are  there  any  examples  in  the  United  States  as  elsewhere  of  new 
collection  techniques  or  equipment  or  both  ? 

Answer.  Very  few  new  collection  techniques  have  been  developed  within  this 
country  or  abroad.  National  efforts  have  been  towards  the  improvement  of  cur- 
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rent  equipment  design  and  optimization  of  current  collection  practices.  A  bigger 
and  better  compactor  truck  is  an  example  of  this  practice.  Similarly,  the  develop- 
ment of  smaller,  more  mobile  collection  equipment  such  as  the  scooter  or  train 
sjstem  or  the  containerized  technique  for  handling  commercial,  industrial,  or 
high  residential  density  wastes  is  also  a  current  practice. 

The  Swedish  pneumatic  system  or  the  liquid  transport  of  ground  solid  wastes 
as  being  investigated  at  Drexel  University  is  the  closest  thing  to  what  may  be  a 
new  collection  technique.  The  research  undertaken  at  Drexel  University  is  in  its 
very  preliminary  stages  and  cannot  be  considered  as  an  imminent  method  for 
public  use.  The  Swedish  pneumatic  system  consists  of  a  vacuum  pipeline  which 
moves  refuse  from  piped  apartment  buildings  to  a  centralized  storage  and  dis- 
posal area.  This  system  has  not  been  tested  in  our  country  although  we  have 
reason  to  believe  that  an  example  of  this  collection  system  may  be  available  in 
the  coming  months. 

(Mr.  Vaughan's  prepared  statement  follows:) 

Prepabed  Statement  of  Richard  D.  Vaughan,  Chief,  Solid  Wastes  Pbogbam, 

National  Center  for  Urban  and  Industrial  Health,  Public  Health  Service, 

U.S.  Department  of  Health,  Education,  and  Welfare,  Cincinnati,  Ohio 

Mr.  Chairman,  I  am  pleased  to  be  here  today  and  welcome  this  opportunity 
to  present  a  report  on  the  adequancy  of  technology  in  the  field  of  solid  waste 
manag^nent  and  what  the  Solid  Wastes  Program  of  the  Public  Health  Service 
is  doing  to  close  existing  gaps  in  this  technology.  The  Solid  Wastes  Program 
waa  establi^ied  to  carry  out  the  directives  of  the  Solid  Waste  Disposal  Act  of 
19^  which  has  as  its  objectives : 

(1)  To  initiate  and  accelerate  a  national  research  and  development  program 
for  new  and  improved  methods  of  proper  and  economic  solid  waste  disposal. 

(2)  To  provide  technical  and  financial  assistance  to  appropriate  agencies  in 
the  planning,  development,  and  conduct  of  solid-waste  disposal  programs. 

In  enacting  this  legislation  Congress  recognized  the  increasing  problems  of 
solid  waste  management  which  have  been  accentuated  by  continuing  technological 
progress  and  improvement  The  Congress  also  recognized  the  fact  that  inefficient 
and  improper  methods  of  solid  waste  disposal  threaten  the  health  and  well- 
bein^  of  the  Nation  including  interference  with  community  life  and  development. 
Following  the  directives  in  tliis  Act,  the  Public  Health  Service  has  established 
an  organizational  entity  to  address  itself  to  these  problems  and  find  solutions  for 
today  and  tomorrow  and  thus,  assure  adequate  protection  of  the  air,  land,  and 
water  resources  of  this  country  from  degradation  through  inadequate  and 
improper  management  of  solid  waste. 

Daring  his  testimony  before  this  committee  on  July  21,  1966,  Mr.  Wesley 
Gilbertson,  then  Chief  of  the  Office  of  Solid  Wastes,  discussed  the  history  of  fed- 
eral activities  in  the  solid  waste  management  area  and  described  the  National 
solid  waste  problem  as  he  saw  it  at  that  time.  He  described  the  Solid  Waste 
Disix»sal  Act  and  its  provisions  as  well  as  the  structure  of  the  organization 
established  by  the  Public  Health  Service  to  carry  out  the  provisions  of  this  leg- 
islation. Mr.  Gilbertson  pointed  out  to  this  committee,  plans  of  the  Office  of  Solid 
Wastes  to  learn  more  about  solid  waste  practices  in  this  country  and  hopefully 
close  the  technology  gap  in  this  area.  I  shall  not  repeat  this  information  but 
rather  would  like  to  discuss  with  you  what  has  been  accomplished  in  the  interim 
by  the  Public  Health  Service  to  better  understand  the  adequacy  of  solid  waste 
practices  and  problems  in  this  country  and  develop  effective  technology  to  cope 
with  these  problems. 

The  improved  technology  we  seek  must  satisfy  other  requirements  in  addition 
to  being  scientifically  sound.  These  innovations  must  also  be  economically 
feasible  for  our  society  and  must  be  safe  from  the  standpoint  of  public  health 
and  the  protection  of  our  precious  natural  resources— our  land,  air,  and  water. 

Technological  development  alone — ^no  matter  how  effective,  how  economical 
or  howe  safe — will  not  do  the  job  that  is  needed  to  be  done  to  improve  solid 
waste  management  in  this  country.  Once  new  solutions  are  found  and  proven 
effective  by  research  and  development,  their  practicability  and  applicability 
to  a  real  situation  must  be  demonstrated.  The  public's  attitude  towards  solid 
waste  management  must  be  changed  to  allow  acceptance  of  new  concepta  Com- 
munities which  are  jurisMlictionally  autonomous  but  collectively  make  up  regional 
or  metropolitan  areas,  must  learn  to  cooperate  and  work  together  for  the 
adoption  and  implementation  of  solid  waste  collection  and  disposal  techniques 
wliich  economically  and  effectively  serve  the  best  interests  of  alL  No  matter 
how  innovative  new  technology  is,  the  facilities  involved  must  be  operated 
properly  to  achieve  the  benefit  intended  by  the  developer.  This  then  is  the  com- 
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plete  job  of  solid  waste  management — the  approach  to  which  the  Solid  Wastes 
Program  of  the  Public  Health  Service  is  dedicated. 

I  should  point  out  that  the  full  financial  and  personnel  resources  of  the  Solid 
Wastes  Program  are  utilized  on  an  integrated  basis  to  get  the  results  we  desire 
Problem  areas  discovered  in  fact-finding  surveys  lead  to  intra  and  extra-mural 
research  activity  which  in  turn  leads  to  development  and  demonstration  activity 
to  show  the  practicability  of  a  solution.  As  a  final  step  public  information  docu- 
ments and  solid  waste  training  conducted  by  universities  and  the  Public  Health 
Service  convey  this  information  to  personnel  in  the  field  to  aid  them  in  making 
wise  solid  waste  management  decisions  and  meet  pollution  control  criteria  im- 
posed upon  them  by  regulatory  agencies.  The  lack  of  valid  information  ef- 
fectively descriibing  the  lyresent  status  of  solid  waste  practices  in  the  Ufiited 
States  presents  a  major  obstacle  to  effective  assessment  of  the  solid  waste  prob- 
lem in  this  country  and  what  tyi>e  action  programs  should  be  undertaken  to 
assure  proper  solid  waste  management  now  and  in  the  future.  The  paucity 
of  such  information  has  been  recognized  in  previous  testimony  before  this  and 
other  committees  investigating  solid  waste  management  in  this  country. 

Recognizing  this  need,  we  have  utilized  State  Planning  Grants  to  help  fill 
this  void.  These  grants  have  been  awarded  to  38  State  and  interstate  agencies 
to  first  survey  solid  waste  practices  within  the  State  and  then  develop  a  com- 
prehensive State  solid  waste  plan.  Our  own  technical  staff  are  at  this  moment 
taking  the  results  of  all  the  surveys  which  have  been  totally  or  partially  com- 
pleted and  preparing  a  report  which  for  the  first  time  will  show,  on  a  statistically 
reliable  basis,  the  following : 

(a)  The  magnitude  of  municipal  and  commercial  solid  wastes  being  handled 
in  the  United  States  today  and  future  use  projections. 

(b)  The  type  of  disposal  and  collection  techniques  being  used  today  and  tb^r 
frequency  of  distribution. 

(c)  The  adequatecy  of  present  practices. 

(d)  Solid  waste  management  needs  for  today  and  for  the  future  (financial 
and  technological). 

This  activity  has  a  high  program  priority  and  is  scheduled  to  be  completed 
this  summer.  At  the  same  time  our  technical  personnel  are  conducting  specialized 
studies  of  selected  industries  to  get  better  insight  into  the  solid  waste  proU^ns 
associated  with  industrial  operation. 

A  solid  waste  information  retrieval  system  has  been  established  within  the 
Solid  Wastes  Program  and  is  now  operationaL  Technical  journals  and  other 
periodicals  and  reports  have  been  abstracted,  categorized,  and  catalogued.  A 
researcher  interested  In  what  information  is  available  in  a  broad  or  very  specific 
field  can  inquire  and  be  furnished  appropriate  material. 

Incinerator  technology  represents  a  pressing  problem  facing  many  solid  waste 
managers  and  city  officials  today.  Incineration  of  solid  waste  is  a  volume  reduc- 
tion technique  to  materially  reduce  the  amount  which  must  ultimately  be  dis- 
posed by  some  other  technique  such  as  land  disposal.  Since  combustion  of  waste 
is  an  integral  process  of  all  incinerators,  air  pollution  can  and  has  resulted 
unless  effective  control  measures  are  utilized.  Furthermore  inadequate  <»>  im- 
proper design  and/or  operation  have  resulted  in  pollution  of  our  land  and 
water  resources.  Some  cities  have  received  rather  shocking  news  lately  when 
construction  bids  have  been  opened  on  incinerators  which  have  incorporated  air 
pollution  control  devices  required  by  regulatory  officials.  The  increased  capital 
investment  and  operation  unit  costs  represent  a  %  to  %  increase  over  costs 
previously  associated  with  this  tjrpe  of  disposal  facility  without  effective  air 
pollution  controls.  We  believe  that  all  incinerators  must  be  designed  and  oper- 
ated to  assure  adequate  protection  of  our  air  and  water  resources.  We,  however, 
are  appalled  when  these  increased  costs  prevent  effective  conmiunity  action  to 
eliminate  open  burning  in  dumps,  and  incineration  in  outmoded  facilities  which 
cannot  even  be  modified  to  assure  efficient  operation  and  protection  of  air  re- 
sources. The  answer  to  this  debacle  in  our  opinion  is  to  either  find  effective  sub- 
stitutes for  costly  incineration  or  where  this  does  not  appear  to  be  feasible, 
develop  new  incineration  methods  which  are  economically  feasible  and  effective 
in  controlling  air  pollution.  The  Public  Health  Service's  Sc^d  Wastes  Program 
is  addressing  itself  to  both  approaches. 

The  City  of  Brockton,  Massachusetts,  supported  by  a  Public  Health  Service 
solid  waste  demonstration  grant  is  evaluating  a  newly  developed  ultra  high 
temperature  incinerator  purported  to  have  low  capital  and  operating  costs  and 
great  flexibility  in  the  size  and  type  of  solid  waste  it  can  receive.  This  indnna- 
tor  operates  at  such  a  high  temperature  that  it  produces  an  inoffensive  residiie 
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which  can  be  used  widely  in  many  community  operations  in  lieu  of  gn^avel.  The 
Inventors  claim  tiie  high  operations  temi)erature  will  greatly  reduce  the  need  for 
air  pronation  control  devices  and  thus  lower  the  costs  even  more.  If  the  evalua- 
tion proves  successful,  a  demonstration  in  an  appropriate  community  could 
follo'w  and  perhai)s  a  major  contribution  in  incinerator  technology. 

The  small  community  has  been  unable  to  utilize  incineration  because  of  the 
inability  to  take  advantage  of  economy  of  scale.  A  demonstration  g^rant  to  the 
City  of  Shippensburg,  Pennsylvania  is  supporting  the  evaluation  and  demon- 
stration of  a  small  mechanically  stoked  rotary  grate  incinerator  developed  in 
West  Germany  which  if  successful  will  allow  communities  in  the  25,000  popu- 
lation range  to  consider  incineration  as  a  satisfactory  method  of  disposing  of 
solid  waste  and  effectively  meeting  air  pollution  control  criteria. 

Through  the  contract  mechanism  the  Solid  Wastes  Program  is  in  the  process 
of  developing  a  new  concept  in  incineration  which  may  lead  to  a  major  break- 
throngrh  in  incinerator  technology.  Many  incinerators  here  and  abroad  have  con- 
sidered utilization  of  waste  heat  to  lower  the  net  cost  of  operation  by  gen- 
erating steam  for  purposes  of  heating  or  electric  power  generation.  Our  new 
approach  takes  advantage  of  jet  engine  te<*[nology  to  transform  waste  heat 
from  combustion  directly  to  a  gas  turbine  and  generate  electric  power  with  far 
greater  efficiency  and  thus  lower  net  cost  If  this  method,  which  includes  effective 
air  pollution  control  devices,  proves  to  be  as  successful  as  it  now  appears  likely, 
the  net  cost  of  operation  may  be  substantially  lower  than  present  incinerators 
operating  without  any  air  pollution  control  devices. 

Since  the  irregular  size  of  solid  waste  can  contribute  to  ineffective  operation 
and  actually  produce  greater  amounts  of  particulate  matter  to  pollute  the  air, 
a  demonstration  grant  awarded  to  the  City  of  Buffalo,  New  York,  is  supporting 
a  demonstration  of  a  crusher  to  effectively  presize  refuse  prior  to  incineration 
and  thereby  increasing  the  efficiency  and  air  pollution  control  effectiveness  of 
the  incineration  process  which  follows. 

At  the  present  time  the  most  commonly  used  alternative  to  incineration  is 
land  disposal.  The  sanitary  landfill  is  currently  recommended  as  the  most  de- 
sirable technique.  This  method  prohibits  burning  at  any  time,  is  designed  and 
engineered  to  prevent  pollution  of  ground  and  surface  water,  and  is  covered 
daily  with  an  adequate  layer  of  clean  earth  to  prevent  insect  and  rodent  infesta- 
tion and  eliminate  other  insults  to  our  environment.  Too  often  the  sanitary 
landfill  degenerates  into  an  open  burning  dump  through  poor  operation — giving 
this  method  a  bad  name.  If  not  used  instead  of  incineration  some  method  of 
land  disposal  is  generally  used  with  it  to  dispose  of  residue  and  outsized  ma- 
terial which  cannot  be  handled  by  the  incinerator.  Rising  land  costs  and  short- 
ages of  suitable  areas  have  restricted  use  of  sanitary  landfill  as  have  such 
factors  as  lack  of  citizen  acceptance  because  of  bad  publicity.  When  public  opin- 
ion or  lack  of  available  land  forces  the  location  of  this  operation  long  distances 
from  the  source  of  the  waste,  the  resultant  transportation  cost  may  equal  or 
even  exceed  the  savings  one  might  expect  from  land  disposal  as  opposed  to 
proper  Incineration.  Lack  of  reliable  Information  concerning  settlement  of  sani- 
tary landfills  and  the  effects  of  methane  gas  produced  as  a  result  of  decompo- 
sition of  buried  and  compacted  solid  waste  have  also  hindered  effective  utiliza- 
tion of  this  technique. 

The  Public  Health  Service  is  approaching  these  problems  on  the  basis  that 
land  disposal  properly  designed  and  conducted  is  an  exceptionally  desirable 
form  of  solid  waste  disposal.  Air  and  water  pollution  are  effectively  controlled 
and  land  reclamation  can  be  accomplished.  I  cannot  say  enough  al>out  the  po- 
tential of  land  reclamation  through  the  disposal  of  solid  wastes.  The  State  of 
Maryland  partially  supported  by  a  solid  waste  demonstration  grant  is  showing 
how  solid  waste  can  be  used  to  reclaim  strip  mines.  This  could  change  a  blight 
of  America  into  a  precious  asset  and  at  the  same  time  effectively  deal  with  a 
pressing  community  problem — solid  waste  disposaL  Another  demonstration 
grant  to  the  Chicago  Sanitary  District  will  show  how  sewage  sludge  after  its 
removal  from  waste  water  can  be  transported  to  low  cost  land  and  converted 
into  a  profitable  resource  for  agricultural  and  recreational  purposes.  Perhaps 
the  most  infamous  example  of  solid  waste  disposal,  the  Kenilworth  dump  in 
Washington,  D.C.,  is  being  converted  into  a  model  sanitary  landfill  operation 
Tvliich  will  ultimately  be  transformed  into  a  tree-lined,  grass-covered  park  and 
recreational  area.  There  is  no  reason  why  necessary  community  functions  can- 
not result  in  a  community  asset  if  technology  can  but  respond  to  the  challenge. 

The  pancake-flat  terrain  around  Virginia  Beach,  Virginia,  will  have  a  welcome 
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hill  for  entertainment  as  recreational  purposes,  thanks  to  another  PHS  solid 
waste  demonstration  grant  designed  to  effectively  Join  land  reclamation  and 
solid  waste  disposal. 

Through  the  contract  and  demonstration  grant  mechanism  the  PHS  Solid 
Wasrtjes  Program  Is  supporting  a  study  and  demonstration  to  develop  effective 
methods  for  controlling  methane  gas  production  in  sanitary  landfills  and  dimin- 
ishing its  adverse  effects  on  land  use. 

The  high  cost  of  transporting  solid  waste  to  available  land  has  limited  use  of 
land  reclamation  techniques  especially  in  the  eastern  part  of  the  United  States 
where  these  distances  can  he  substantial.  A  Public  Health  Service  demonstra- 
tion grant  to  the  American  Public  Works  Association  is  partially  supporting  a 
study  and  demonstration  of  the  use  of  railroad  facilities  to  haul  solid  waste 
from  crowded  urban  centers  to  areas  where  land  is  available  for  di.srposal  and 
reclamation.  This  appears  to  be  an  exceptionally  economically  method  of  joining 
available  land  with  great  volumes  of  solid  waste  and  is  potentially  a  new  innova- 
tion in  solid  waste  management  of  major  proportions.  This  could  open  new 
avenues  which  would  allow  consideration  of  alternatives  in  this  field  heretofore 
considered  unthinkable.  We  are  working  closely  with  the  American  Public  Worts 
Association  to  make  certain  the  results  of  their  investigation  are  made  available 
to  solid  waste  managers  as  soon  as  possible. 

We  are  actively  supporting  the  development,  evaluation  and  demonstration  of 
new  devices  and  techniques  to  reduce  the  bulk  or  volume  of  solid  waste  and 
allow  greater  utilisation  of  precious  land  for  sanitary  landfill  operations.  Crush- 
ing, baling,  or  grinding  devices  in  New  York  City,  New  York ;  Madison,  Wiscon- 
sin; Tacoma,  Washington;  and  San  Diego,  California  partially  supported  by 
Public  Health  Service  solid  waste  demonstration  grants  are  demonstrating 
techniques  of  volume  reduction  of  solid  waste  to  effectively  increase  the  life  of 
sanitary  landfills.  Similar  grants  support  the  demonstration  of  refuse  disposal 
machines  In  Lockport,  New  York  and  Seattle,  Washington  to  effectively  compact 
and  place  solid  wa^te  into  the  ground  in  a  manner  designed  to  prolong  the  life 
of  the  sanitary  landfill. 

The  cost  of  collection  of  solid  waste  at  its  source  and  transportation  of  this 
material  to  a  disposal  site  is  estimated  to  be  about  75%  of  the  current  total  cost 
of  handling  solid  waste.  It  is  evident  that  the  development  of  methods  which 
improve  technology  and  lower  the  cost  of  collection  will  materially  affect  the 
overall  solid  waste  management  picture. 

A  solid  waste  demonstration  grant  awarded  to  Raleigh,  North  Carolina  is 
demonstrating  the  systems  analysis  approach  to  this  problem  by  the  application 
of  a  mathematical  model  developed  by  a  Public  Health  Service  Research  grant 
to  Northweastem  University.  This  organized  approach  designed  to  maximise 
economics  involved  in  collection  of  solid  waste  could  result  in  signficant  savings 
to  taxpayers  across  the  Nation.  Through  the  contract  mechanism,  we  are  ob- 
taining an  evaluation  of  the  collection  of  solid  waste  using  specially  designed 
vehicles  with  one-man  crews.  The  potential  savings  of  such  an  approach  is  even 
more  obvious  when  one  considers  that  labor  cost  is  the  main  factor  in  the 
overall  cost  of  collection. 

Innovation  technology  in  the  collection  field  is  being  investigated  by  the 
University  of  Pennsylvania  supported  by  a  Public  Health  Service  solid  waste 
research  grant.  This  project  is  determining  the  feasibility  of  transporting  solid 
waste  in  pipes  as  a  liquid  slurry.  Recently  developed  in  Sweden  a  vacuum  system 
is  transporting  solid  waste  in  highly  urbanized  areas  short  distances  in  pneumatic 
tubea  This  method  is  being  evaluated  by  the  technical  staff  of  our  own  Program 
and  if  justified  will  be  applied  to  an  appropriate  system  in  the  United  States. 

A  demonstration  grant  was  awarded  to  the  town  of  Harrington,  Rhode  Island 
to  demonstrate  the  feasibility  of  year-round  solid  waste  storage  and  collection 
using  paper  bags  and  special  holders  provided  by  the  municipality.  The  effect 
of  this  method  on  collection  and  disposal  practices  was  also  demonstrated. 

Agricultural  wastes  Including  domestic  animal  wastes  are  included  in  the 
Nation's  solid  waste  contribution  to  an  extent  not  realistically  considered  by  the 
average  citizen.  Reliable  estimates  of  the  magnitude  are  not  now  available  but 
preliminary  estimates  indicate  this  contribution  exceeds  one  billion  tons  per  year. 

Public  Health  Service  solid  waste  research  grants  awarded  to  Purdue  and 
Rutgers  Universities  are  supporting  study  of  new  methods  to  dispose  of  dairy  and 
poultry  manure.  A  demonstration  grant  awarded  to  Washington  State  University 
is  demonstrating  facilities  and  techniques  that  will  reduce  the  possibility  of  water 
pollution  and  increase  the  fertilizer  values  actually  realized  from  dairy  manure. 
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There  are  several  special  solid  waste  problems  caused  by  technological  ad* 
vances  In  a  particular  industry  or  by  other  sociological  and  economic  progress. 
As  urban  renewal  and  slum  clearance  grows,  what  does  one  do  with  the  moun- 
tains of  demolition  material  which  results  from  this  endeavor?  Our  country  is 
the  nK>8t  affluent  society  in  the  world  and  has  to  worry  about  more  abandoned 
aotomobiles  than  any  other  country  has  traveling  down  their  highways.  Sophisti- 
cated methods  have  been  developed  by  private  industry  to  compact  and  reclaim 
these  vehicles  but  how  about  transporting  them  economically  to  the  site  and 
preparing  or  stripping  them  for  disposal  or  reclamation  without  causing  air 
pollution?  Old  railroad  cars  have  for  decades  been  ignited  to  dispose  of  the 
wooden  portion  and  allow  salvage  of  valuable  metal  parts.  This  can  no  longer 
be  tolerated  because  of  the  threat  to  our  air  resources — but  what  do  we  do  with 
them? 

A  Public  Health  Service  research  grant  to  New  York  University  supported  the 
development  of  a  special  incinerator  to  handle  demolition  material  and  other 
bulky  solid  wastes  economically  and  effectively  control  particulate  emission  to 
protect  air  resources.  This  incinerator  is  now  being  constructed  by  the  City  of 
Stamford,  Connecticut,  partially  supported  by  a  Public  Health  Service  solid 
wa»te  demonstration  grant 

The  contract  mechanism  is  being  used  to  develop  effective  ways  to  dismantle 
old  railroad  cars  to  eliminate  air  pollution  caused  by  burning  these  vehicles  in 
the  open.  One  approach  is  a  special  hood  enclosing  the  entire  car,  but  one  of 
more  promising  value  is  a  technique  which  eliminates  burning  altogether.  A  jet 
of  high  pressure  water  is  used  to  cut  through  the  wood  and  separate  the  metal 
fittings  fr<»n  the  body  of  the  car.  This  technique  is  being  further  investigated 
to  see  if  it  might  have  value  in  stripping  unwanted  material  (rubber,  upholstery, 
etc)  from  abandoned  automobiles  prior  to  their  disposal  without  utilizing  in- 
cineration techniques.  The  technique  might  also  be  used  to  reduce  the  volume  of 
bulky  wastes. 

A  very  special  problem  is  now  facing  those  in  the  Nation  concerned  with  the 
disposal  of  solid  wastes.  This  is  the  problem  associated  with  packaging  materials 
and  disposable  containers.  The  problem  is  really  twofold.  First  the  increased 
use  of  this  material  in  recent  years  has  caused  a  significant  increase  in  the 
volume  of  solid  wastes  that  must  be  handled  by  the  community  and  second,  the 
nature  of  the  disposable  material  is  such  that  much  of  it  is  not  amenable  to 
decomposition  and,  therefore,  presents  special  disposal  problems.  ''Eternal'* 
plastic  and  *'unrustable"  aluminum  have  made  their  way  into  solid  waste  tech- 
nology and  must  be  coped  with  if  we  are  to  effectively  manage  solid  wastes. 

A  contract  was  awarded  to  study  feasible  methods  of  disposing  of  polyethylene 
plastic  waste  while  another  contract  was  awarded  to  the  Midwest  Research 
Institute  to  make  a  thorough  study  of  packaging  materials,  trends  in  this  in- 
dustry and  possible  solutions  which  would  be  amenable  to  solid  waste  disposal 
without  wrecking  the  industry.  A  part  of  this  study  includes  ^e  consideration 
of  needed  legislative  programs  to  cope  with  this  problem.  I  shall  refrain  from 
further  comment  on  this  subject  since  this  Committee  will  hear  from  a  representa- 
tive of  Midwest  Research  on  this  important  problem.  When  this  study  is  re- 
ceived it  will  be  evaluated  by  our  technical  personnel  and  our  future  course  of 
acticm  determined. 

The  Solid  Waste  Disposal  Act  also  directs  the  recovery  and  utilization  of 
potential  resources  in  solid  wastes.  Tranirformation  of  solid  waste  into  a  beneficial 
product  has  the  advantage  of  disposing  of  a  waste  product,  conservation  of 
natural  resources,  and  economic  benefit  which  lowers  the  net  cost  of  disposal.  A 
Public  Health  Service  research  grant  to  the  University  of  Florida  is  supporting 
development  ot  a  method  to  convert  citric  processing  plant  waste  to  citric  acid. 
Another  research  grant  to  the  University  of  Maryland  is  supporting  investiga- 
tion ot  the  possibility  of  transforming  wastes  formed  in  the  production,  packag- 
ing, and  canning  of  vegetables  and  cheese,  to  new  foods  or  food  additives. 

The  researdi  staff  of  the  Solid  Wastes  program  has  a  section  devoted  to  the 
development  of  new  uses  for  solid  wastes.  One  internal  project  is  attempting  to 
transform  cellulose  from  solid  waste  into  sugars.  Another  project  stresses  the 
possibility  of  chemical  transformation  of  solid  wastes  into  protein.  Still  another 
is  attempting  to  transform  waste  rubber  into  useful  new  rubber  materials  by 
improvement  of  separation  techniques  and  changing  technology  to  allow  a 
greater  proportion  of  used  rubber  in  new  products.  Other  internal  research 
studies  are  studying  the  recovery  of  useful  inorganic  and  organic  compounds  from 
incineration  residue,  animal,  and  vegetal>le  wastes. 
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One  method  of  solid  waste  disposal  resulting  in  a  useful  end  product  is 
composting.  This  method  has  received  publicity  during  recent  years — some 
good  and  some  bad.  Some  plants  were  built  to  receive  the  municipal  wastes  ot  a 
municipality  and  closed  their  doors  within  a  year  while  some  have  operated  tor 
years.  We  too  wonder  what  the  true  story  of  composting  as  a  solid  waste  di^K>8a] 
process  in  this  country  is.  What  are  its  technological  requirem^Qts?  What  are 
it  economic  considerations?  What  is  its  likely  future  as  a  major  method  of 
disposal  of  solid  waste?  To  answer  these  and  other  questions  a  study  in  depth 
of  composting  was  undertaken  Jointly  with  the  Tennessee  Valley  Authority.  This 
Joint  PHS-TVA  Ck>mposting  Project  at  Johnson  City,  Tennessee  will  evaluate 
composting  of  municipal  solid  waste  as  well  as  a  mixture  of  municipal  solid 
waste  and  sewage  sludge.  The  plant  has  been  completed  and  is  now  operating. 
Studies  will  be  made  to  determine :  (1)  Potential  agricultural  use  of  the  product ; 
(2)  The  Marketing  potential  of  the  compost  including  geographic  limits  of  Che 
marketing  area,  and  (3)  Public  Health  hazards  involved  in  the  use  ot  this 
product.  Operating  guidelines  will  be  developed  to  assure  maximum  efficiency 
and  plant  environmental  conditions  will  be  evaluated.  At  the  conclusion  of  this 
project  the  data  gathered  should  permit  a  thorough  and  unbiased  evaluation  of 
this  practice.  The  evaluation  will  include  net  cost  figures  and  likely  estimates 
of  the  market  one  might  expect  There  seems  to  be  few  neutral  parties  con- 
cerned with  learning  the  whole  story  about  this  controversial  method  of  sc^d 
waste  disposal.  We  hope  to  shed  much  insight  into  this  important  matter. 

The  protection  of  the  Nation's  health  is  a  primary  responsibility  of  the  Public 
Health  Service.  Consideration  of  the  health  hazards  involved  in  solid  waste 
management  is  no  exception.  The  health  hazards  associated  with  air  pollutioD 
from  improper  burning  of  solid  wastes  is  well  known  as  are  the  hazards  from 
flies  and  rats  which  frequent  open  dumps  and  areas  where  improper  eoUectioD 
and  storage  of  solid  waste  is  practiced.  Not  so  well  known,  however,  are  health 
hazards  involved  in  the  collection  of  wastes.  Those  who  perform  this  task  are 
engaging  in  one  of  the  most  dangerous  jobs  in  existence.  Through  the  contract 
mechanism  a  study  was  made  of  the  relationship  between  disease  and  solid 
waste.  The  research  staff  of  the  Solid  Wastes  Program  are  evaluating  current 
solid  waste  handling  practices  and  will  evaluate  new  methods  as  they  are  devel- 
oped to  assure  the  public  health  is  being  properly  protected  as  scientific  technology 
advances. 

Our  research  studies  include  investigation  of  the  hazardous  materials  in  refuse, 
pathogens  associated  with  incineration  processes  and  occupational  hazards  in 
solid  waste  handling.  One  might  assume  that  the  residue  following  incineration 
would  be  almost  sterile.  Preliminary  investigation  by  our  staff  has  discovered 
this  is  not  necessarily  true  and  surveys  at  several  plants  indicate  gross  con- 
tamination of  this  material  with  pathogenic  organisms.  Further  investigation 
will  determine  the  magnitude  and  applicability  of  this  finding  and  hopefully 
develop  an  effective  way  of  using  this  technique  to  determine  the  effectiveness 
of  incinerator  operation. 

The  studies  of  the  occupational  hazard  of  solid  waste  handling  are  being 
jointly  undertaken  by  the  research  staffs  at  the  Occupational  Health  Program 
and  the  Solid  Wastes  Program  of  the  National  Center  for  Urban  and  Industrial 
Health,  and  will  be  devoted  to  reducing  the  accident  and  disease  rate  by  pointing 
out  defects  in  present  technology  which  contribute  to  these  rates  and  develop 
technology  which  is  both  effective,  economic,  and  safe. 

The  most  advanced  technology  can  be  used  to  develop  a  magnificent  incinerator 
or  sanitary  landfill  or  compost  plant  capable  of  doing  the  job  economically  and 
effectively,  but  if  it  isn't  operated  properly  you  haven't  accomplished  a  thing.  In 
our  rapidly  changing  world  great  stress  is  placed  upon  new  technology  and 
scientific  achievement  many  times  of  a  very  sophisticated  nature  but  woefully 
little  attention  is  given  to  teaching  the  man  who  must  oi>erate  the  facility  how 
to  run  it  and  making  sure  he  does  a  good  job.  New  technology  is  needed  in  this 
area  just  as  much  as  in  those  areas  normally  considered  scientific.  How  do  we 
assure  proper  operation  of  multi-million  dollar  structures? 

The  American  Public  Works  Association  is  developing  for  the  Public  Health 
Service  a  comprehensive  blueprint  for  the  training  of  operating  personnel  in  the 
field  of  solid  waste  disposal.  This  project  supported  by  a  Public  Health  Service 
contract  will  also  identify  and  measure  training  needs  to  help  guide  those  who 
will  carry  out  such  training.  The  technical  staff  of  the  Public  Health  Service's 
Solid  Wastes  Program  are  currently  developing  guidelines  for  the  operation 
of  sanitary  landfills  and  incinerators  using  well  known  authorities  in  these  areas 
as  consultants.  Both  reports  are  due  to  be  completed  this  year. 
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Perhaps  the  most  difficult  obstacle  in  getting  new  technology  adopted  and 
implemented  is  the  reluctance  of  the  public  to  accept  solid  waste  disposal  in 
the  commnnitles  and  the  equally  severe  reluctance  of  communities  to  work 
cooperatively  together  to  come  up  with  one  approach  to  solid  waste  management 
that  is  l>est  for  all  the  municipalities  which  make  up  a  region  or  metropolitan 
area.  People  want  their  solid  wastes  problems  solved  but  not  near  their  home 
or  near  their  community.  Many  small  suburban  communities  know  they  could 
get  by  more  economically  by  combining  forces  with  others  but  many  times  prefer 
to  go  it  alone  to  preserve  their  autonomy. 

The  Public  Health  Service  through  public  information  technology  is  trying  to 
gain  public  recognition  of  the  solid  waste  problems  and  gain  public  support  for 
local  solution  to  these  problems.  Certain  demonstration  projects  such  as  the  trans- 
formation of  the  Ken il worth  dump  to  a  model  operation  and  land  reclamation 
activity  are  designed  to  gain  public  support  for  proper  solid  waste  management 
A  contract  with  the  National  Association  of  Counties  is  developing  a  program 
designed  to  educate  public  officials  in  solid  waste  needs,  problems,  and  solutions. 

Stimulating  communities  to  work  together  on  a  regional  or  metrop<^tan  basis 
is  being  approached  by  the  Public  Health  Service's  Solid  Wastes  Program 
through  the  mechanism  of  Study  and  Investigation  grants  to  demonstrate  how 
communities  overcome  the  legal,  interjurisdictional  and  public  opinion  dif- 
ficulties in  approaching  their  common  solid  waste  problems  on  a  regional  basis. 
The  regions  i>eing  studied  include  metroi>olitan  areas  such  as  Louisville,  Ken- 
tucky; Erie,  Pennsylvania;  New  Orleans,  Louisiana;  Des  Moines,  Iowa;  and 
Oklahoma  City,  Oklahoma.  They  also  include  entire  counties  such  as  Maricopa 
County,  Arizona;  Fresno  County,  Oalifomia;  Genesee  County,  Michigan;  Jef- 
ferson County,  Wisconsin;  and  Harrison  County  Mississippi.  Low  population 
density  regional  areas  are  included  such  as  the  area  near  Farmington,  Con- 
necticut  and  Great  Falls,  Montana.  The  studies  also  include  iH>ecial  r^onal 
areas  such  as  the  Tocks  Island  Recreational  Area  enccHnpassing  part  of  three 
states,  several  economically  depressed  counties  in  Appalachla,  and  the  Quad- 
City  area  in  New  Jersey.  The  results  of  these  studies  will  bring  to  light  ap- 
proaches which  can  be  used  by  other  communities  with  similar  problems  and 
similar  circumstances  thus  improving  psychometric  technology  and  providing 
answers  which  quite  frankly  have  us  and  most  of  the  country  stymied  at  the 
present  time. 

Many  problem  areas  have  been  pointed  out  and  our  approach  to  their  better 
understanding  and  solution.  I  am  confident  methods  will  be  found  which  will 
allow  air  and  water  pollution  control  criteria  to  be  met — ^methods  which  are 
technologically  sound,  economically  feasible,  and  safe  from  the  standpoint  of 
protection  of  the  public  health  and  our  environment. 

Lest  my  remarks  here  today  be  interpreted  as  a  deterent  to  the  use  of  cur- 
rent technology  to  soItb  existing  solid  waste  management  prc^lems,  let  me  set 
this  issue  straight  right  now.  There  are  no  legitimate  reasons  (except  i>erhaps 
financial)  to  hold  up  the  Immediate  elimination  of  open  burning  dumps,  re- 
modeling or  replacement  of  antiquated  incineration  facilities  without  effective 
air  pollution  control  devices,  the  abandonment  of  open  broken-down  collection 
Tebi<des  which  spew  solid  wastes  along  the  route  to  the  disposal  site,  and  tfa6 
cessation  of  feeding  garbage  to  hoga  The  Nation  can  improve  its  solid  waste 
disp(»al  practices  and  it  can  do  it  now.  We  have  the  technology  to  do  it  now — 
we  are  working  to  improve  this  technology  and  develop  techniques  which  are 
not  only  more  ^ective  but  are  more  econ<»nical.  I  feel  personal  sadness  when 
I  consider  that  the  beautiful  whooping  crane  is  dose  to  extinction  and  only 
heroic  efforts  have  prevented  it  On  the  other  hand,  I  look  forward  wiUi  a 
^preat  deal  of  zeal,  enthusiasm,  and  pleasure  when  I  consider  one  of  the  goals  of 
the  Solid  Wastes  Program—the  elimination  of  the  open  burning  dump  from  our 
society.  Hiis  disgrace  to  humanity  truly  belongs  to  history  not  to  our  present 
and  certainly  not  to  our  future. 

In  ciMiclusion  I  would  like  to  state  that  the  Public  Health  Service  is  facing 
the  Technological  problems  I  have  mentioned  today  with  vigor  and  enthusiasm. 
Some  of  the  approaches  we  are  using  will  succeed  and  some  will  falL  We  are 
confident,  however,  that  their  undertaking  will  furnish  technological  facts  for 
more  effective  solid  waste  management  and  a  better  and  cleaner  America. 

I  aiHPreciate  the  opportunity  of  discussing  the  solid  waste  management 
activities  of  the  Public  Health  Service  with  you  today. 
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Mr.  Daddario.  Will  you  proceed,  Mr.  Darnay  ? 

Chairman  Miller.  May  I  ask  a  question  ? 

Mr.  Daddario.  Yes,  Mr.  Chairman. 

Chairman  Miller.  I  am  very  much  concerned  with  the  disposal  of 
waste.  My  city  of  Alameda  used  to  open-bum,  but  the  area  air  pollu- 
tion board  stopped  us.  The  first  thing  the  mayor  did  was  to  scream  to 
high  heaven  that  as  the  result  of  stopping  this  burning,  we  were  going 
to  have  rats,  but  somehow  or  anotner  we  stopped  the  burning,  im- 
proved the  method  of  cover,  and  I  do  not  think  we  have  had  so  many 
rats.  But  this  is  not  the  point  I  want  to  get  at. 

How  many  disposable  bottles  from  soft  drinks  and  beer  and  other 
things  are  distributed  today  in  this  country  ? 

Mr.  Vaughan.  I  do  not  have  that  information,  Mr.  Miller  but  I 
think  Mr.  Darnay  has. 

Mr.  Darnay.  I  believe  I  can  answer  that.  Perhaps  not  on  a  day-by- 
day  basis,  but  we  have  some  data  on  the  total. 

Chairman  Miller.  If  you  have  that  in  your  paper 

Mr.  Darnay.  It  is  in  my  statement;  yes,  sir. 

Chairman  Miller.  I  had  a  discussion  with  a  man  when  I  was  home 
this  year  about  our  own  East  Bay  area  in  California.  He  is  a  dis- 
tributor of  beer.  I  said,  "How  many  disposable  bottles  do  you  think 
you  distribute  a  day  ?" 

He  said  about  50,000.  He  is  talking  of  a  population  area  of  a  million 
and  a  half  to  two  million  people.  I  do  not  think  that  is  too  far  out  It 
mav  be  correct  for  beer,  but  how  many  bottles  of  Coca-Cola  and  Pepsi 
Cola  and  all  of  these  other  things  that  we  now  buy  in  disposable 
bottles,  are  there?  How  long  will  we  find  places  to  hide  this  material? 
If  you  have  cellulose  material  or  something  of  vegetable  material,  they 
will  eventually  disintegrate.  A  few  archeologi^  10,000  years  from 
now  will  run  across  a  mass  of  these  bottles  and  wonder  what  they  were 
used  for.  They  may  be  here  for  10,000  years.  They  still  find  the  resm 
the  Greeks  were  putting  in  their  wines  5,000  years  ago. 

What  are  we  going  to  do  with  this  ? 

Mr.  Vaughan.  This  is  a  very  serious  problem,  and  is  one  of  the 
reasons  we  let  a  contract  with  Midwest  Research  to  come  up  with 
some  answers  which  will  be  reported  on  today. 

Chairman  Miller.  It  is  more  economical  to  use  a  disposable  bottle 
because  if  you  return  the  bottle,  it  has  to  be  sterilized  before  it  can 
be  reused.  So  somebody  is  making  a  better  profit  by  using  so-called 
disposable  bottles. 

Should  not  perhaps  the  people  share  some  of  this  profit  with  the 
Government  to  help  dispose  of  the  bottles  they  use?  Should  we  put 
a  tax  on  them? 

Mr.  Davis.  Charge  them  a  dumpage  fee. 

Chairman  Miller.  Some  type  of  a  fee,  because  the  feUow  is  making 
money  since  he  does  not  have  to  bring  the  bottles  back  and  take  care 
of  them.  It  is  cheaper  for  him  to  buy  new  bottles  than  to  reuse  them. 

There  was  a  time  during  World  War  11  if  you  wanted  to  get  a  six- 

Sack  of  Coca-Cola,  you  had  to  bring  back  six  empty  Coca-Cola  bottles, 
fow  you  do  not  need  bottles. 

Mr.  Davis.  If  the  gentleman  will  yield  very  briefly,  there  is  coming 
into  government  a  concept  known  as  a  dumpage  fee,  which  is  be- 
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gimiing  to  apply  to  such  things  as  air  pollution  and  water  pollution, 
which  might  well  be  applied  to  solid  waste  disposal. 

Mr.  Vaughan.  This  concept,  I  understand,  is  used  now  in  the  Ruhr 
River  Basin  in  (Jermany.  You  pay  on  the  basis  of  how  much  you  use, 
or  the  magnitude  of  the  problem  your  wastes  might  cause. 

Mr.  Davis.  Yes. 

Chairman  Miller.  I  think  this  is  one  of  the  things  that  has  to  be 
looked  at  Of  course,  I  realize  the  bottle  manufacturers  will  raise  the 
dickens  if  you  get  into  this  dimipage  fee,  but  why  not  face  it  squarely. 

Mr.  Vaughan.  One  of  the  more  mteresting  statistics  is  that  the  per 
capita  solid  waste  contribution  in  this  country  has  doubled  in  the 
last  25  years,  and  to  a  large  part,  because  of  such  problems  as  packaging 
material,  disposable  bottles,  tin  cans,  and  aluminum  cans. 

Mr.  Daknay.  May  I  comment  on  your  question? 

Chairman  Miller.  Yes. 

Mr.  Darxay.  I  believe  the  concept  of  a  disposal  fee  that  you  men- 
tion is  quite  reasonable.  Such  a  fee  is  one  of  the  things  we  are  going  to 
recommend  in  our  study  to  the  solid  waste  program. 

I  ought  to,  also,  at  the  same  time,  point  out  that  industry  is  not  alone 
in  guilt  in  this  entire  question  of  disposable  bottles.  The  American 
consumer  likes  to  have  a  disposable  type  of  container.  As  a  conse- 
quence, even  returnable  type  of  bottles  have  been  thrown  away.  We  are 
a  very  affluent  and  hedonistic  society,  or  at  least  we  are  becoming  such 
a  society.  As  a  consequence,  the  penny -conscious  youngsters  are  disap- 
pearing^ and  the  housewife,  on  the  other  hand,  does  not  wish  to  lug 
many  different  cartons  of  bottles  back  to  the  store.  This  is  at  the  root 
of  the  popularity  of  nonreturnable  containers. 

Chairman  Mn^^ER.  I  think  this  is  very  true  and  I  accept  it,  but  be- 
cause my  wife  does  not  want  to  lug  bottles  back  to  the  store,  is  that 
any  reason  why  Mr.  Carpenter,  for  example,  should  pay  an  incre- 
ment of  tax  to  take  care  of  things  she  does  not  want  to  do,  or  other 
wives  do  not  want  to  do  ?  I  think  one  waj  of  measuring  it  would  be  to 
put  the  tax  perhaps  on  the  bottle,  but  it  is  not  the  fault  entirely  of  the 
consumer.  We  like  to  get  rid  of  bottles  all  right.  But  I  think  it  is  a 
new  thing,  this  business  of  disposable  bottles.  It  is  going  to  give  us 
one  of  the  greatest  headaches  in  the  next  10  years  that  we  are  going  to 
face. 

Mr.  Daddario.  Mr.  Damay,  do  you  presume  in  this  recommendation 
that  you  may  make,  there  will  be  a  tax  on  people  in  industry,  that  they 
will  pay  a  tax  to  a  system  which  we  will  have  developed  to  properly 
dispose  of  the  material  they  are  dumping.  The  fact  remains  at  the 
moment,  a  lot  of  people  are  paying  tax  oy  paying  the  fine  which  comes 
about  as  a  result  of  dumping  materials  into  a  dump  or  into  a  river, 
and  yet  the  pollution  problem  is  not  in  any  way  abated. 

Mr.  Darnay.  That  is  true.  The  concept  that  we  have  developed 
would  work  somewhat  like  this :  when  you  purchase  color  film,  for  in- 
stance, you  purchase  the  processing  of  the  nlm  when  you  buy  it.  Con- 
ceivably, when  vou  purchase  a  particular  commodity,  you  could  at  the 
same  time  pay  for  the  disposal  of  the  packaging  in  which  it  comes.  This 
would  worK  best  on  a  local  level  where  the  local  conditions  are  known, 
let  us  say  in  a  fairly  large  city  or  jurisdiction.  The  money  collected  on 
the  containers  could  be  routed  directly  to  local  disposal  operators  and 
could  perhaps  even  pay  for  some  of  the  innovations  and  some  of  the 
improvements  that  are  necessary. 
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On  the  basis  of  our  study,  we  developed  a  technique  of  ranking  dif- 
ferent materials  or  different  containers  to  indicate  their  actual  resist- 
ance to  processing  in  different  types  of  proc^ses.  If  this  ranking  sys- 
tem were  to  be  extended  and  refined,  it  could  possibly  become  the  basis 
for  imposing  a  differential  type  of  disposal  fee,  whereby  paper  con- 
tainers perhaps  would  pay  a  lower  fee  than  glass,  metals  or  plastic, 
which  are  not  as  disposable. 

This  is  a  cumbersome  type  of  approach  because  many  decisions 
would  have  to  be  made  as  to  what  particular  fee  should  be  imposed  on 
a  particular  container.  But  ultimately  this  would  be  in  a  way  of  re- 
covering some  of  the  disposal  costs  created  by  the  containers  without 
regulating  the  packaging  industries,  which  would,  in  our  opinion,  be 
a  much  more  cumbersome  job. 

Mr.  Daddario.  That  assumes  that  you  rate  these  in  a  graded  pattern 
of  some  kind  because  you  developed  ways  and  means  to  dispose  of 
them  so  they  are  not  going  to  be  harmful,  and  that  is  a  big  order,  is  it 
not? 

Mr.  Darnay.  I  believe  we  do  have  adequate  means  of  disposing  of 
our  waste.  Certainly  packaging  materials.  Packaging  materials  arc 
inorganic  and  as  such  they  do  not  degrade.  This  is  one  of  the  problems 
involved  with  them.  With  the  exception  of  some  of  the  plastics,  there 
are  no  real  air  pollution  hazards  associated  with  the  burning  of  pack- 
aging materials  as  such.  I  believe  a  disposal  fee  could  be  imposed  on 
the  basis  of  present  technolo^. 

Chairman  Miller.  You  might  have  a  so-called  tin  can,  or  steel  can 
coated  with  tin  used  for  beer,  as  the  original  cans  were.  Now  they  are 
going  to  use  aluminum  cans,  are  they  not? 

Mr.  Darnay.  Yes,  some. 

Chairman  Miller.  Tin  cans  exposed  to  the  weather  would  eventu- 
ally disintegrate  ? 

Mr.  Darnay.  That  is  correct. 

Chairman  Miller.  Or  with  buried  tin,  there  is  moisture.  How  about 
the  aluminum  cans  ? 

Mr.  Darnay.  Aluminum  cans  will  be  around  for  a  long,  long  time. 
So  will  plastic  containers  of  various  types. 

Chairman  Miller.  And  so  will  glass  containers.  If  you  take  a  glass 
container  and  grind  it  down,  it  turns  into  sand,  but  the  aluminum 
and  plastic  of  course  stay  even  if  you  were  to  reduce  them. 

Dr.  HiBBARD.  May  I  comment  on  this  particular  point  ? 

Chairman  Miller.  Yes. 

Dr.  HiBBARD.  Our  analyses  show  that  each  ton  of  residue  from 
municipal  incinerators  contains  about  550  pounds  of  metal,  about  500 
pounds  of  which  is  iron  and  the  rest  consisting  mainly  of  aluminum, 
copper,  lead,  tin,  and  zinc.  In  the  Bureau  of  Mines,  as  part  of  our  mis- 
sion, we  have  been  looking  at  the  long-range  need  for  these  metals. 
We  find  that  if  the  metal  requirements  are  projected  to  1985,  or  to  the 
year  2000  in  some  cases,  these  very  commodities  we  are  throwing  away 
today  may  be  in  seriously  short  supply. 

For  example,  at  this  moment  we  are  importing  40  percent  of  our 
iron  ore.  With  respect  to  aluminum,  we  are  importing  85  percent  of 
its  ore,  bauxite.  For  each  ton  of  refuse  incinerated  about  20  pounds  of 
fly  ash  is  generated  and  this  contains  gold  and  silver.  Approximately 
40  million  troy  ounces  of  silver  are  used  every  year  for  pnotographic 
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purposes  and  a  good  part  of  this  is  just  thrown  away.  We  have  found 
enough  values  in  the  fly  ash  from  incinerators  to  oe  comparable  to 
the  assay  of  gold  and  silver  in  a  normal  mine  out  in  the  West.  We 
think  that  the  loss  of  <Jiese  metals  in  municipal  refuse  is  a  very  serious 
problem  from  a  resource  standpoint  and  that  these  solid  wastes  are  a 
source  of  values  that  can  help  us  to  balance  our  supply-demand 
situation. 

So  we  believe  that  aside  from  the  pollution  problem,  we  must  de- 
velop the  technology  to  recover  and  recycle  every  bit  of  these  metals. 
And  we  think  this  is  entirely  possible. 

For  example,  in  our  own  State,  Chairman  Miller,  we  have  been 
looking  at  the  mill  tailings  on  the  mother  lode  around  Grass  Valley 
to  see  it  we  can  make  brick  or  stone  or  aggregate  out  of  them.  We  found 
we  are  making  gold  bricks  up  there,  for  some  of  these  tailings  have 
values  as  high  as  $2  a  cubic  yard.  This  is  well  worth  recovery. 

So  again,  I  think  a  key  aspect  of  this  problem  is  to  make  the  eco- 
nomics as  attractive  as  possible  for  gathermg  and  reusing  every  bit  of 
the  values. 

Chairman  Miller.  I  believe  they  are  using  tin  cans  now.  They  burn 
the  tin  off  to  process  some  of  the  tailings  from  the  copper  mines. 

Dr.  HiBBARD.  Yes,  they  do. 

Chairman  Miller.  And  they  can  reclaim  copper  cheaply  and  prac- 
tically this  way. 

Mr.  Davis.  May  I  inquire  as  to  a  definition  ? 

As  an  elementary  chemistry  student,  I  recall  the  definition  of  a  solid 
was  that  which  is  distinguished  from  liquid  or  a  gas.  In  this  dis- 
cussion of  the  solid  waste  disposal,  is  that  the  definition  you  gentle- 
men would  use? 

Mr.  Vattghan.  I  think  the  act  itself  defines  solid  or  solid  waste  by 
defining  what  comes  under  its  jurisdiction.  That  is  pretty  broad. 

Mr.  Davis.  I  am  not  familiar  with  it.  I  am  interested  if  it  includes 
ve^table  matter. 

Mr.  Vaughan.  Yes,  it  does ;  all  agricultural  wastes. 

Mr.  Davis.  It  might  be  helpful  to  read  that. 

Dr.  HiBBARD.  It  says : 

Garbage,  refuse  and  other  discarded  solid  materials,  includlDg  solid  waste 
materials  resulting  from  industrial,  commercial,  and  agricultural  operations, 
and  from  community  activities,  but  does  not  include  soUds  or  dissolyed  material 
in  d<Hnestic  sewage  or  other 

Mr.  Davis.  That  would  be,  chemically  speaking,  liquid? 

Mr.  Vaughan.  That  is  right. 

Mr.  Davis.  Thank  you. 

Mr.  Daddabio.  Proceed,  Mr.  Damay. 

(Mr.  Damay's  biography  follows:) 

Arsen  J.  Dabnay,  Jr. 

Arsen  J.  Damay  Joined  Midwest  Research  Institute  in  mld-1965.  His  fields  of 
primary  specialisEation  are  market  research,  technological  forecasting,  and  long 
range  planning  studies.  Related  special  abilities  include  advertisting  research, 
public  relations,  and  sales  strategy  planning.  Mr.  Damay  has  done  work  in  the 
international  trade  area,  aided  by  specialized  Ungnistic  abiUties. 

Since  Joining  Midwest  Research  Institute,  Mr.  Damay  has  been  project  leader 
on  a  Gi)ecialized  short  range  techno-economic  study  project  The  program  calls 
for  indlTldual  reports,  issued  in  a  series,  dealing  with  technological  and  socio- 
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logical  subjects  of  near  term  signlflcanoe.  Studies  on  process  control  computeriza- 
tion, undersea  technology,  urban  mass  transit,  medical  electronics,  water  de- 
salination, air  and  water  pollution  control,  metal  working,  total  energy  systems, 
information  retrieval,  and  educational  technology  have  been  issued. 

Additional  assignments  have  included  research  work  on  shipyard  diversifica- 
tion, the  dissemination  of  NASA  generated  technology  to  private  industry,  com- 
mercial construction  forecasting,  and  the  technological  forecasting  studies  deal- 
ing with  petroleum  products  and  markets. 

From  1961  to  1965,  Mr.  Damay  was  a  member  of  the  embarketing  staff  of 
J.  F.  Pritchard  &  Company,  an  international  process  engineering  and  construc- 
tion firm.  He  was  responsible  for  promotion  planning,  market  research,  tecdmical 
writing  budget  management,  and  public  relations. 

From  1956  to  1961,  Mr.  Damay  served  in  the  United  States  Army  as  a  Civil 
Affairs  Specialist,  Military  Government  Section,  on  the  divisional  level.  Later 
he  was  assigned  assistant  to  the  commanding  general  of  divlsiofi  artillefy* 
involved  in  liaison  work  with  the  German  community  and  German  military 
forces  in  United  States  Army,  Europe.  He  was  decorated  with  the  Commendation 
Ribbon  for  outstanding  work. 

Mr.  Damay  attended  Rockhurst  College  and  the  University  of  liaryland 
(overseas  campus)  where  he  studied  Mabory  and  economics. 

Mr.  Damay  is  a  member  of  the  American  Economic  Assoda/tion. 

STATEMENT  OF  ASSEN  J.  DABNAT,  JK.,  PBOJECT  LEADETl,  MIDWESI 
BESEAECH  INSTITUTE,  KANSAS  dTT,  HO. 

Mr.  Darnay.  Mr.  Chairman  and  members  of  the  subcommittee,  my 
name  is  Arsen  Darnay.  I  am  a  project  leader  with  Midwest  Research 
Institute.  It  is  a  pleasure  to  appear  before  you  with  this  statement, 
which  will  outline  in  brief  form  the  role  packaging  plays  in  solid 
waste. 

Packaging  and  the  solid  waste  problem  are  closely  linked  in  the 
public  view,  and  this  with  good  reason.  Discarded  packages  are  visible 
all  around  us.  It  is  impossible  to  take  a  stroll  through  city  streets,  drive 
m  the  country,  walk  m  a  park,  or  ride  a  boat  on  our  rivers  and  lakes 
without  encountering  the  tell-tale  signatures  of  our  affluence:  dis- 
carded cans  and  bottles,  cigarette  packs  and  paper  sacks,  candy  wrap- 
pers and  similar  objects.  It  is  not  surprising,  therefore,  that  packaging 
materials  are  placed  high  on  the  list  of  items  which  create  esthetic 
blight. 

UntU  recently,  no  systematic  analysis  of  the  relationship  between 
packaging  and  solid  waste  has  been  undertaken.  About  9  months  ago, 
a  study  was  initiated  at  Midwest  Research  Institute,  imder  contract 
to  the  Public  Health  Service,  solid  wastes  program,  to  develop  some 
clear-cut  definitions  of  the  role  packaging  plays  in  solid  waste  at  the 
present — and  will  play  in  the  year  1976.  I  directed  that  study,  and 
this  morning  I  should  like  to  share  some  of  our  conclusions  with  you. 

VABI0U8  ASPECTS  OF  PACKAGING 

Both  packaging  and  solid  waste  disposal  are  complex  activities. 
Consequently,  the  interaction  of  the  two  is  difficult  to  discuss  with 
precision.  Packaging  plays  not  one  but  several  roles  in  waste  disposal, 
depending  on  which  part  of  the  system  we  are  looking  at.  One  im- 
portant overall  observation,  however,  can  be  made.  The  aims  of  packag- 
ing and  solid  waste  disposal  are  mutually  exclusive,  on  the  whola 
The  packager  wants  a  container  which  will  not  burn,  break,  crush, 
degrade,  or  dissolve  in  water.  The  waste  processor  wants  a  package 


Digitized  by  VjOOQIC 


303 

which  is  ea^  to  reduce  by  burning,  breaking,  compaction,  or  degrada- 
tion. More  specific  aspects  of  the  relationship  between  packaging  and 
solid  waste  disposal  are  these: 

The  sheer  quantity  of  packaging  wastes  imposes  a  general  load 
on  the  disposal  facilities  or  the  Nation.  That  is  one  aspect. 

Collection  of  packaging  materials  is  extremely  costly  if  containers 
are  thrown  away  carelessTy,  easy  if  they  are  discarded  in  waste  cans. 

Processing  of  packaging  wastes  may  be  easy  or  difficult  depending 
on  whether  they  are  simply  dumped  or  whether  they  are  incmerated 
or  landfilled.  -Ajid  different  materials  cause  different  degrees  of  dif- 
ficulty. 

Finally,  reuse  and  recycling  of  packaging  wastes  presents  yet  an- 
other aspect,  distinct  from  collection  or  disposal. 

THE  QTJANTITATrVE  ASPECT 

First,  let's  look  at  the  quantitative  aspects  of  packaging.  Forty-six 
million  tons  of  packaging  materials  were  produced  and  sold  in  the 
United  States  in  1966  (enclosure  1). 

PACKING  MATERIALS  CONSUMPTION,  1966  AND  1976 
(In  millions  of  tons| 

1966  1976 

Mattrial 


Tonnage         Percent  of         Tonnage         Percent  of 
total  total 


Paper  and  paperboard 25.2  55  36.9  57 

Class 8.2  18  11.9  19 

Mtlals 7.1  16  8.4  13 

Wood 4.1  9  4.4  7 

Plastics 1.0  2  2.5  4 


Total 45.6  100  64.1  100 

Source:  Midwest  Research  Instftifta. 

This  massive  tonnage — ^made  up  of  many  billions  of  individual 
units,  most  of  them  weighing  much  less  than  a  pound  each — repre- 
sented about  12  percent  of  the  350  million  tons  of  residential,  com- 
mercial, and  portions  of  industrial  rubbish  generated.  This  excludes 
agricultural  manure,  1.8  billion  tons  yearly;  mining  wastes,  1  billion 
tons;  scrapped  automobiles,  6  million  units  or  about  16  million  tons, 
and  building  rubble,  for  which  we  have  no  estimate.  The  total  comes  to 
about  10  pounds  per  person  per  day,  a  figure  roughly  double  the  one 
you  mav  have  heard  because  it  mcludes  commercial  rubbish  and 
some  inaustrial  rubbish,  not  residential  waste  alone.  Of  this,  packaging 
materials  accounted  for  slightly  over  1  pound  per  person  per  day. 

Packaging  materials  tonnage  wiU  have  grown  to  64  million  by  1976— 
up  18  miUion  tons.  This  increase  cannot  be  attributed  to  jpopulation 

Sowth  alone.  Americans  will  be  using  much  more  packagmg  in  1976 
an  10  years  earlier — 122  pounds  more,  to  be  exact,  for  every  man, 
woman,  and  child.  Per  capita  package  consumption  will  jump  from 
466  pounds  to  588  jwimds  in  the  10-year  period. 

Many  factors  underlie  this  dramatic  increase,  but  chief  among 
them  is  the  continuing  rise  of  self-service  merchandising,  which  creates 
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a  growing  need  for  packages  which  sell  the  product  without  the  help 
of  a  sales  clerk. 

Mr.  Daddakio.  Mr.  Damay,  your  statistics,  I  expect,  assume  the 
continued  use  of  the  tyjje  of  packaging  presently  in  existence  and 
the  OTOwth  of  our  population. 

A&.  Daknay.  Yes,  the  basic  assumption  underlying  this  study  is 
that  the  jBndings  of  this  study,  in  themselves,  will  not  be  a  factor  in 
the  forecast.  We  are  assuming  that  the  historical  trends  which  pres- 
ently exist  will  continue  in  force  without  interference. 

Mr.  Daddario.  Have  you,  during  the  course  of  your  studies^  dis- 
cussed with  the  packaging  people  ways  and  means  through  which  the 
situation  might  be  improved  m  one  way  or  another,  however  that 
might  be? 

Mr.  Darnay.  Yes,  of  course.  That  has  come  up  in  almost  all  of  our 
interviews. 

Mr.  Daddario.  Is  there  a  possibility  that  these  statistics  might  change 
with  the  development  of  different  kinds  of  packaging?  It  could  even 
take  into  consideration  the  development  of  a  different  mental  approach 
on  the  part  of  the  American  people.  Recognizing  that  this  problem 
continues  to  grow  in  such  proportions,  somewhere  along  the  line  there 
needs  to  be  developed  a  different  way  to  handle  it  which  would  include 
psychological  adjustments  as  well  as  the  simple  matter  of  disposal. 

Mr.  Darnay.  You  are  absolutely  correct.  Our  study  is  a  prediction 
of  the  type  you  might  make  about  a  danger.  You  make  the  pre- 
diction of  the  type  you  might  make  about  a  danger.  You  make  the  pre- 
dictions in  order  to  see  the  danger.  Of  course,  you  would  modify  your 
actions  in  accordance  with  your  forecasts.  If  we  were  to  do  nothing 
about  this  general  situation,  we  believe  firmly  that  the  findings  would 
be  as  I  have  stated  them  in  terms  of  tonnage. 

Mr.  Daddario.  Do  you  include  in  that  the  fact  that  there  needs  to 
be  adjustments  of  the  kind  I  am  discussing  ? 

Mr.  Darnay.  Yes,  sir;  the  18  million  tons  I  referred  to  will  have 
to  be  handled  if  we  do  not  do  anything.  Needless  to  say,  I  believe  we 
should  do  something. 

packaging  and  waste  collection 

Collection  of  packaging  wastes  presents  no  special  iHX)blem8  if  the 
householder  places  ruHbisn  in  waste  containers.  The  sheer  quantitative 
increase  in  packaging,  however,  will  put  an  added  burden  on  waste  col- 
lecting a^ncies  by  1976.  Just  to  haul  the  increase  in  packaging  volume, 
waste  collection  trucks  will  have  to  make  4  million  trips  in  19t6  which 
they  didn't  have  to  make  in  1966.  If  new  equipment  has  to  be  installed 
to  transport  the  increase,  expenditures  exceeding  $100  million  would 
have  to  be  made  in  the  10-year  period. 

PACKAGING   AND   LTTTER 

A  much  greater  waste  collection  headache  is  presented  by  packaging 
materials  carelessly  flung  from  cars  or  left  in  our  parks  and  along  our 
rivers  and  lakes. 

A  vast  difference  in  trouble  and  cost  exists  between  collecting  a  ton 
of  cigarette  wrappers  placed  in  cans  and  a  ton  thrown  away  thought- 
lessly. 
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We  were  unable  to  ascertain  just  how  much  of  the  packaging  mate- 
riij  tonnage  turns  into  litter — ^but  we  have  found  indication  that  well 
over  half  of  the  items  in  litter  are  packages  or  package  components. 
This  is  on  the  basis  of  number  of  items  rather  than  on  pounds  or  tons, 

In  1976,  the  litterbug  will  have  considerably  more  ammunition  at  his 
disposal.  Farticularly  noteworthv  will  be  the  greatly  expanded  use  of 
beverage  containers  (enclosure  2).  Disposable  Dottles  and  cans  are  ex- 
pected to  shoulder  out  the  traditional  deposit-type  bottle. 

BEVERAGE  CONTAINER  CONSUMPTION,  1966  AND  1976 
(In  billions  of  units) 


1966  1976 


Total 30.5  62.9 


2.5 

1.7 

9.5 

25.2 

18.5 

36.0 

18.5 

28.1 

5.6 

9.1 

.       12.9 

19.0 

9.5 

31.7 

Returnable  glass 

Nonretumable  glass. 

Metal  cans 

Boer  containers 

Glass 

Metal 

Soft  drink  containers 

Glass 3.9  14.7 

Metal 5.6  17.0 

Liquor  and  wine  (glass) 2.5  3.1 

Souico:  Midwest Restarch  Institute. 

In  1966,  eight  beverage  containers  out  of  every  100  were  returnable. 
Ten  years  later^  only  three  out  of  100  will  be  returnable.  In  the  same 
period,  per  capita  consumption  of  beverage  containers  will  have  shot 
up  from  155  units  in  1966  to  283  units  in  1976 ;  nearly  a  doubling  of 
container  use. 

Unless  an  effective  national  conscience  can  be  developed  before  then, 
the  litter  problem  will  have  intensified  as  a  result  of  this  packaging 
development. 

THE  DISPOSAMLITY  OF  PACKAGES 

Once  packaging  materials  have  been  collected,  they  must  be  proc- 
essed. Just  how  disposable  a  package  is  depends  on  the  package  and 
on  the  disposal  method.  It  is  evident  that  a  beer  can  is  more  difficult 
to  handle  m  an  incinerator  than  a  paper  sack.  In  a  sanitary  landfill, 
cans  can  be  processed  with  somewhat  less  difficulty  than  paper. 

As  Mr.  Vaughan  has  pointed  out,  the  overwhelming  bulk  of  our 
wastes — ^more  than  three-quarters — end  up  in  open  dumps.  Wastes 
are  simply  deposited  on  soil.  They  may  be  burned  to  reduce  their  bulk, 
and  thereby  create  air  J)ollution.  And  that  is  all.  Open  dumping  is  not 
considered  an  acceptable  disposal  process,  yet  it  is  the  dominant  form 
disposal  takes  in  our  Nation.  In  this  teclmique,  the  diq)06ability  of 
packaging  materials  cannot  be  measured.  No  processing  takes  place  in 
any  strict  sense  of  the  word,  and  package  characteristics  cannot  be 
compared  to  process  requirements. 

In  the  two  other  major  processes — sanitary  landfilling  and  inciner- 
ation— packaging  materials  appear  to  present  relatively  few  difficulties 
to  the  waste  processor. 
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One  reason  for  this  is  that  more  than  half  of  all  packaging  is  paper, 
and  paper  is  the  most  readily  disposable  of  all  packaging  materials* 
The  other  major  materials,  arranged  here  in  an  ascending  order  of 
difficulty,  are  wood,  plastics,  metal,  and  glass.  Metals  and  glass  are 
roughly  equal  in  terms  of  disposal  difficulty. 

In  landfill  operations,  the  greatest  single  difficulty  presented  by 
packaging  materials  is  the  resistence  to  degradation  in  the  soil  of 
certain  materials.  Aluminum,  glass,  and  plastic  containers  are  virtually 
indestructible  and  persist  for  decades  and  much  longer.  Even  paper 
tends  to  have  a  long  life  undergrotmd.  We  have  found  some  indication 
that  paper  has  lived  for  about  60  years  in  the  landfill  and  when  ex- 
tracted the  text  on  it  could  still  be  read. 

In  incinerators,  metals  and  glass  show  up  as  inert  residue — which 
must  be  hauled  away.  Plastics  can  cause  trouble  when  they  appear  in 
high  concentrations.  This  can  occur  when  industrial  discards,  nigh  in 
plastics  content,  must  be  handled.  Packaging  materials  do  not  yet 
contain  sufficiently  high  percentages  of  these  materials  to  disrupt  op- 
erations consistently ;  nor  will  they  appear  in  high  enough  concentra- 
tion by  themid-1970's. 

By  1976,  the  relative  difficulties  of  i)rocessing  packaging  wastes  will 
have  increased  somewhat.  But  this  will  be  due  to  the  fact  that  many 
open  dumps  will  have  been  shut  down — replaced  by  sanitary  landfill 
and  incinerators  in  which  much  more  material  processing  has  to  take 
place.  The  relative  dominance  of  materials  will  remain  about  Hie  sufne. 
Paper  will  still  be  in  the  lead  and  will,  in  fact,  have  enlarged  its  share 
of  total  packaging.  Plastics  will  have  doubled  in  tonnage;  but  in  1976, 
they  will  amount  to  only  one-fourteenth  the  size  of  paper. 

REUSB  OF  PACKAGING  MATERIALS 

In  an  ideal  system,  packaging  materials  would  never  be  discarded— 
they  would  be  reprocessed  by  industry  and  made  into  new  packages  or 
other  products. 

We  are  very  far  from  such  a  situation  todav.  Of  the  46  million  tons 
of  packaging  materials  produced  in  1966,  only  about  4.5  million  Urns 
were  recovered — ^mostly  old  corrugated  boxes  and  returnable  glass 
containers.* 

Once  packaging  materials  have  passed  through  the  gamut  of  the 
trash  barrel  and  the  compactor  truck,  they  are  hopelessly  contami- 
nated with  organic  matter,  dirt,  and  moisture  stnd  mtimately  mixed 
with  other  wastes.  It  would  be  virtually  impossible  to  separate  them 
economically  from  the  trash  even  if  they  were  clean.  The  result  is  that 
we  squander  billions  of  dollars  worth  of  materials  every  year — ^valu- 
able fibers,  metals,  plastics,  and  glass.  In  1966,  materials  worth  $16 
million  were  converted  into  packages.  This  will  give  you  an  idea  of 
the  value  thrown  away. 

This  situation  might  be  improved  slightly  if  packaging  wastes 
could  be  separated  before  disposal.  But  the  American  homemaker  has 
a  marked  distaste  for  separatmg  waste  materials.  On  the  other  hand, 
she  is  an  eager  buyer  of  "dispoasJble"  packaging.  Monumental  efforts 

^Recorered  packa^lnfr  materials  are  made  up  of  2.5  million  tonn  of  old  corrupted  boxei. 
1.1  million  tons  of  returnable  glass  containers,  and  900,000  tons  of  all  other  materials. 
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at  public  education  would  be  required  to  bring  about  a  change  in  her 
attitude  in  a  period  of  relative  national  security  and  prosperity.  Even 
if  she  could  be  persuaded  to  separate  her  wastes  into  bins  labelled 
steel,  aluminum,  plastics,  paper,  glass,  and  so  forth,  her  efforts  would 
only  ease  the  problem. 

The  reason  is  that  the  aims  of  the  package  manufacturer  and  the 
conservationist  not  only  fail  to  coincide  but  conflict.  The  purposes  of 
conservation  would  be  served  best  by  packages  which  are  homogeneous 
in  cMMnposition  and  relatively  uniform  in  size  and  shape.  The  evolution 
of  packaging  is  in  the  direction  of  more  types  of  packages  and  more 
combinations  of  dissimilar  materials. 

Relatively  few  packages  are  "pure"  in  the  sense  that  they  are  made 
of  a  ^ngle  material.  Steel  cans  contain  tin,  lead,  organic  adhesives, 
and  are  overwrapped  with  paper.  Some  glass  bottles  come  with  twist- 
off  caps  that  leave  a  ring  of  aluminum  adhering  to  the  bottle  neck. 
Steel  bottle  caps  are  commonly  basketed  with  plastic  or  cork.  Paper 
is  laminated  to  metal ;  coated  with  clay,  plastics,  or  wax ;  fastened  with 
oi^ganic  g^lues  or  steel  staples:  printed  with  a  variety  of  inks.  Plastics 
are  combined  with  paper  or  laminated  with  other  plastics  and  sealed 
with  steel  or  aluminum  closures. 

The  various  technologies  to  process  such  compound  materials  are 
nonexistent  At  the  same  time,  nighly  advanced  systems  for  the  con- 
version of  virgin  materials  have  evolved  over  time.  Not  surprisingly, 
oontamin^ated  packaging  wastes  are  not  viewed  as  an  economical 
resource  by  industry. 

Relative  abundance  of  raw  materials — expected  to  continue  for  at 
least  the  next  10  to  15  years — ^makes  it  seem  imlikely  that  salvage 
technology  will  make  any  rapid  strides  in  the  near  future. 

By  the  turn  of  the  century,  at  least  some  categories  of  waste  mate- 
rials may  be  economically  recovered  in  substantial  quantities.  By 
that  time,  our  demand  for  paper  is  expected  to  outstrip  our  capacity 
to  produce  pulp  wood,  in  the  view  of  some  observers.  Such  a  situation 
need  not  produce  a  crisis  if  we  develop  economic  means  of  recovering 
our  waste  materials.  Each  ton  of  recycled  wastepaper  saves  17  pulp 
trees.  There  is  need,  however,  to  ready  a  technology  to  make  recycling 
feasible  before  the  necessity  for  it  becomes  urgent.  Since  few  corpora- 
tions using  waste  materials  plan  more  than  5  years  into  the  future, 
the  Federal  Government  should  assume  leadership  in  this  area. 

RESEARCH  NEEDS 

Kesearch  in  five  areas  seems  to  be  called  for  to  forestall  future 
problems: 

1.  Automation  of  waste  collection; 

2.  Separation  of  refuse  into  its  components; 

3.  Refining  of  heterogenous  waste  masses ; 

4.  Development  of  secondary  uses  for  wastes ;  and 

5.  Improvement  of  salvage  operations  to  promote  waste  material 
use. 

^  Our  waste  collection  practice  today  is  analagous  to  water  distribu- 
tion practice  on  the  American  frontier  in  the  early  parts  of  the  19th 
century.  Waste  collection  remains  the  last  residenual  utility  which  is 
not  automated.  In  part  this  may  always  remain  so.  A  high  proportion 
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of  residential  wastes,  however,  and  most  of  the  packaging  materials 
which  reach  the  home,  could  be  conveyed  to  central  facilities  by  pipe 
following  some  form  of  waste  reduction.  Automation  could  suD^an- 
tially  reduce  the  costs  of  collection :  gathering  and  transport  of  wastes 
absorb  approximately  90  percent  of  all  expenditures  on  waste  han- 
dling today,  or  about  $3  billion,  and  the  bulk  of  collection  outlays  are 
in  the  form  of  labor  costs. 

Separation  of  wastes  by  type  cannot  be  accomplished  without 
manual  labor.  Innovative  techniques  of  sensing  materials  and  separat- 
ing them  by  materials  handling  equipment  are  needed.  Such  hard- 
ware, once  developed,  might  be  too  costly  for  today's  use;  but  with- 
out such  equipment,  a  major  problem  of  future  waste  reuse  would 
remain  unresolved. 

Suitable  technology  should  be  developed  for  refining  heterogenous 
"waste  refinery"  by  pipe.  Such  a  technology  might  encom;pass  chemi- 
cal refining  and  extraction,  mechanical  separation,  magnetic  removal, 
mechanical  sorting,  et  cetera.  Our  ingenuity  in  the  processing  of  vir- 
gin materials  would  indicate  that  such  a  technology  is  within  our 
reach. 

Research  should  be  intensified  for  secondary  use  of  wastes— waste 
combustion  to  generate  electricity,  production  of  soil  conditioners, 
use  of  selected  waste  components  as  substrates  for  animal  feed  produc- 
tion, conversion  of  wastes  into  building  products,  and  the  like. 

Most  urgent  is  the  need  to  work  closely  with  the  packaging  indus- 
tries to  increase  the  quantity  of  waste  materials  they  recycle.  This 
could  involve  such  moves  as  elimination  of  tin  from  steel  cans  sub- 
stitution of  new  paper  coatings  for  those  which  create  diflSiculties  in  the 
repulping  of  these  fibers,  elimination  of  inks  which  resist  de-inking 
or  improvement  of  de-inking  processes.  All  of  these  steps  would  re- 
quire much  work  and  would  be  far  from  easy  to  accomplish. 

Work  to  improve  the  technology  of  salvage  would  also  pay  divi- 
dends in  the  long  run.  Most  needed  are  new  techniques  of  pelletizing, 
shearing,  baling,  compressing,  and  sorting  of  scrap  materials. 

Finally,  and  this  lies  beyond  the  strictfy  technological  scope,  suf- 
ficient economic  incentives  should  be  created  to  tap  industrial  talents 
for  the  accomplishment  of  the  tasks  enumerated  above. 

Waste  disposal,  including  waste  reuse,  is  an  area  we  have  largely 
ignored.  Only  recently  have  we  come  to  recognize  the  existence  of  prolJ- 
lems  connected  with  large  accumulations  of  waste  resulting  from  af- 
fluence and  urban  congestion.  The  genius  of  our  Nation  has  not  yet 
been  aroused  to  deal  with  this  problem.  When  it  is,  solid  wastes — and 
particularly  packaging  wastes — ^may  be  transformed  into  a  national 
asset. 

That,  Mr.  Chairman,  concludes  my  statement. 

Mr.  Daddario.  As  the  result  of  your  study,  what  would  you  deem  to 
be  sufficient  to  tap  industrial  talents? 

What  are  you  talking  about  ? 

Mr.  Darnay.  Specifically,  it  might  be  an  investment  tax  credit  that 
would  be  applicaole  to  machinery  to  handle  or  process  wastes.  For 
instance,  de-inking  type  plants,  which  make  it  possible  to  recycle 
more  wastepaper,  or  pelletizing  machines  to  reduce  paper  into  pellets, 
or  scrap  handling  machinery  in  general.  Or  if  we  were  to  use  disposal 
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fee,  a  disposal  fee  system  could  serve  to  create  incentives  by  per- 
mitting a  lower  fee  to  be  charged  on  a  particular  package  that  is  more 
disposable. 

For  instance,  a  tinless  steel  can  could  be  assigned  a  lower  fee  because 
it  would  be  possible  to  recycle  it  to  the  steel  industry. 

Mr.  Daddario.  Are  there  any  questions,  gentlemen  ? 

Mr.  Miller.  No.  I  want  to  congratulate  Mr.  Damay.  I  think  it  is  a 
very  fine  paper.  It  lays  out  some  of  the  problems. 

Mr.  Dam>ario.  Mr.  Davis  ? 

Mr.  Davis.  Yes,  I  have  a  brief  question.  We  have  one  more  witness, 
do  we  not,  Mr.  Chairman?  I  will  make  my  question  as  brief  as  possible 
and  I  would  like  to  address  it,  if  I  may,  to  the  whole  table. 

It  seems  to  me  there  has  been  too  little  emphasis  placed  on  the  social 
lag,  may  I  say,  or  mavbe  the  political  lag,  of  our  governmental  struc- 
tures as  to  dealing  with  waste  disposal. 

My  own  experience  has  included  a  great  deal  of  problems  in  that 
connection.  I  was  formerly  a  judge  of  a  court  in  the  northwest  comer 
of  Greorgia.  One  of  the  edjges  of  my  circuit  was  the  Tennessee  line,  the 
other  was  the  Alabama  Ime.  We  nave  a  great  deal  of  outpouring  of 
citizens,  I  should  say,  from  the  citv  of  Chattanooffa  and  part  of  my 

S resent  congressional  district.  We  had  a  great  problem  with  garbage 
isposal.  Our  governmental  structure  just  was  not  competent  to  deal 
witn  it.  We  did  not  have  a  municipal  government  in  manj  areas  where 
the  problem  assailed  us.  We  had  garbage  dumps  that  just  material- 
ized out  of  nowhere. 

We  did  not  have  a  garbage  collection  system.  We  had  a  law  against 
dumping  gari>age,  but  you  cannot  catch  tnem.  It  is  sort  of  like  tiring 
to  catch  an  arsonist,  it  is  almost  impossible.  It  seems  that  one  of  the 
major  problems  in  this  whole  area  of  inquiry  is  that  of  getting  social 
acceptance  of  the  size  of  the  problem.  I  think  maybe  you  gentlemen 
may  not  have  emphasized  that  enough.  I  think  it  is  something  that  we 
have  to  sell  to  the  public.  I  think  we  have  to  generate  a  sense  of  social 
responsibility  that  will  cause  people  to  realize,  not  only  the  corpora- 
tions, but  the  individual  citizens  mat  that  is  part  of  their  responsibil- 
ity, to  bear  the  cost  of  disposing  of  their  garbage. 

Mr.  Vaughn.  Mr.  Davis,  I  could  not  aigree  with  you  more.  I  assure 
you  that  the  problem  of  garba^  disposal  is  not  just  re^ricted  to  Geor- 
gia and  Alabama.  It  is  applicable  to  the  whole  United  States. 

This  is  one  reason  why  we  have  studies  and  investigations  to  try  to 
show  people  various  methods  in  which  they  can  work  together  across 
State  Doundaries  or  other  governmental  or  jurisdictional  boundaries 
to  get  the  j(J>  done.  We  have  to  show  people  what  good  practices  are, 
so  that  they  will  realize  that  much  more  needs  to  be  done  in  their  own 
commimities. 

Mr.  Davis.  Thank  you,  Mr.  Chairman. 

Mr.  Daddario.  Mr.  Brown. 

Mr.  Brown.  I  have  no  questions,  but  I  would  just  comment  that  this 
table  on  page  6  gives  the  answer  to  Mr.  Miller's  original  question  about 
the  number  of  bottles.  It  locks  like  one  bottle  per  week  per  person ; 
if  you  have  a  hundred  thousand  people  that  is  a  hundred  thousand  bot- 
tles per  week. 

Mr.  Darn  AY.  May  I  comment  on  that  ? 

Mr.  Daih)ario.  Yes,  sir. 
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Mr.  Darnay.  This  table  might  be  slightly  misleading.  It  shows 
beverage  containers  that  are  produced.  It  does  not  necessarily  show 
all  the  beveragje  containers  that  are  in  circulation.  In  1966  there 
were  about  68  billion  beverage  containers  in  existence.  In  1976  the  fig- 
ure will  be  82  billion.  The  retumables  are  cycled  back  and  forth  and 
as  a  consequence  they  do  not  show  up  in  exactly  the  same  ratio  as 
they  exist.  But  about  2.5  billion  were  made  in  the  year  1966.  I  think 
that  might  clarify  some  of  the  figures. 

Mr.  Davis.  Mr.  Chairman,  may  I  add  one  more  comment  to  what  I 
have  said  ?  We  have  a  saying  back  home  if  you  want  to  get  along  with 
somebody,  keep  your  hands  off  his  wife  and  his  pocketbook. 

I  believe  this  gentleman  made  the  statement  a  while  ago  that  there 
seems  to  be  an  inclination  on  the  part  of  some  small  communities  to  go 
it  alone  and  not  to  adopt  a  regional  aspect 

I  am  familiar  with  that  "fiie  reason  for  that  is  you  are  trying  to  get 
your  hands  on  a  man's  pocketbook  when  you  tell  him  he  has  to  pay 
more  money  for  garbage  collection.  That  is  implicit  in  all  of  theee 
annexation  problems  we  have. 

For  example,  in  the  south  end  of  my  district,  if  you  will  forgive  me 
for  keeping  on  referring  to  my  own  problems,  we  have  what  we  call 
the  Stop  Atlanta  Movement,  which  is  on  the  south  end.  It  is  just  a 
question  of  a  man's  pocketbook.  It  costs  more  money  to  have  garbage 
picked  up,  or  solid  waste  disposed  of,  if  you  want  to  phrase  it  that  way. 
That  is  jusrt;  one  of  the  human  aspects  of  the  problem  that  has  to  be 
conquered.  It  is  just  a  matter  of  enlightenment  as  one  way  of  looking 
at  it. 

Mr.  Daddario.  I  think  Mr.  Davis  has  added  something  to  this  dis- 
cussion which  is  necessary,  because  he  has  been  touching  on  the  devel- 
opment of  consciousness  on  the  part  of  people  as  well  as  the  develop- 
ment of  a  national  conscience.  T\nien  we  were  developing  our  report  on 
the  adequacy  of  technology  for  pollution  abatement,  and  went  into  this 
(juestion  of  solid  waste,  we  had  a  key  phrase  which  calls  to  mind  the 
importance  of  that.  I  will  just  quote  it  because  I  think  it  fits  exactly 
in  here.  It  is  "Whether  the  intrusion  of  Washington  will  ^igender  a 
permanent  increase  in  local  consciousness  and  conscience  remains  to 
be  demonstrated."  That  is  really  the  job  of  you  people  who  have  been 
charged  with  this  to  develop  the  answer  to  that  particular  proposition 
that  we  proposed  prior  to  the  passage  of  this  legislation. 

Mr.  Miller.  If  1  may  make  this  comment :  I  do  not  think  it  is  such 
an  impossible  thing. 

It  was  not  so  long  ago  that  out  in  our  part  of  the  country  we  did  not 
take  air  pollution  very  seriously.  In  about  a  decade  we  have  become 
pretty  well  conscious  of  it  I  tmnk  in  a  decade  you  could  do  a  lot  to 
educate  people  in  this  field. 

Mr.  Daddario.  I  do  not  assume,  Mr.  Chairman,  that  it  is  impossible, 
but  I  do  think  it  is  important  to  stress  the  point  Mr.  Davis  rai^, 
because  it  appeared  to  this  committee  at  the  time  we  made  this  investi- 
gation that  this  was  one  of  the  great  problems. 

In  order  to  be  able  to  achieve  a  favorable  situation  so  that  this  does 
not  become  an  impossible  task  we  must  develop  a  consciousness  on  the 
part  of  the  people. 

Dr.  Hibbard. 
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Dr.  HiBBAjiD.  Shall  I  go  ahead  ? 

Mr.  Daddario.  Please. 

Dr.  HiBBARD.  If  I  may,  Mr.  Chairman,  I  would  like  your  permission 
to  insert  my  statement  in  the  record  and  then  to  summarize  it. 

Mr.  DAn>ARio.  We  will  put  the  whole  statement  in  the  record.  We 
will  allow  you  to  summarize  it  and  give  you  a  chance  to  go  over  your 
extemporaneous  remarks. 

STATEMENT  OF  BS.  WALTEB  R.  HIBBABD,  DIBECTOB,  BTJBEATJ 
OF  HDIES,  BEPARTMENT  OF  THE  DTTEBIOR 

Dr.  HiBBARD.  The  statement  includes  the  source  of  our  authority, 
a  review  of  our  cooperative  activities  with  the  Public  Health  Service, 
and  a  discussion  of  our  concentration  on  three  areas,  municipal  wastes, 
tailings,  and  scrap.  I  want  to  emphasize  that  our  efforts  are  aimed  at 
recovering  the  metal  and  mineral  values  from  solid  wastes,  and  in 
particular  finding  ways  and  means  of  disposing  of  the  solid  wastes 
that  are  general^  by  the  eirtraction,  processing,  and  utilization  of 
minerals  and  mineral  fuels. 

As  I  mentioned  before,  the  problems  confronting  the  Nation  with 
respect  to  mineral  supply  are  such  that  in  the  minmg  industir  there 
has  been  a  t«idency  to  rework  the  tailings  or  waste  materials  wherever 
values  have  been  found  in  them. 

For  example,  in  the  Salt  Lake  City  area  a  large  corporation  is  proc- 
essing their  old  waste  materials  and  finding  values  in  them  which 
make  it  profitable  to  retreat  them.  We  believe  that  one  of  the  ways 
of  disposing  of  these  materials  is  to  determine  the  values  in  them  and 
to  identify  the  technology  so  that  the  normal  process  of  our  economy 
will  move  the  activity  to  industrial  realization. 

If  this  does  not  succeed  the  next  step  is  to  find  out  ways  and  means 
of  disposing  of  them  or  covering  them  by  seeding  and  fertilization 
so  that  they  will  not  be  an  eyesore.  With  respect  to  the  municipal 
wastes,  agam,  we  believe  there  are  values  here.  We  have  been  workmg 
with  Montgomery  County  officials  in  the  collection  of  residues  from 
the  coimty  incinerator  in  order  to  find  ways  and  means  of  treating 
this  material  for  metal  and  mineral  recovery. 

We  find  that  there  are  values  here,  in  man^  cases  comparable  to 
ores  found  in  the  West  but  the  major  problem  is  collection  and  trans- 
portation. Here  again,  the  minerals  industry  has  had  experience  with 
pipeline  transportation  of  coal  and  other  materials  as  slurries  or 
through  pneumatic  techniques  and  I  believe  technolojgy  is  available 
to  do  this  kind  of  thing  provided  the  economics  can  oe  worked  out. 

Mr.  Daddario.  Would  you  go  into  that?  You  just  said  provided  the 
economics  can  be  worked  out.  That  follows  your  emphasis  on  the  reuse 
or  recycling.  The  development  of  a  potential  leads  to  the  key  that  there 
needs  to  be  an  economic  value.  What  is  the  hope  that  this  can  be  done? 

Yon  talk  about  gold  and  silver,  and  what  not?  I  understand  East- 
man Kodak,  as  an  example,  has  thrown  away  a  lot  of  its  ma4:erial. 
From  what  I  understand,  it  seems  that  they  have  not  been  able,  even 
though  they  know  there  is  a  lot  of  material  in  that  refuse,  to  economi- 
cally take  it  out. 
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What  you  say  is  so,  if  it  could  be  done  it  would  alleviate  our  prob- 
lems. What  is  the  chance  of  such  a  return  so  that  it  will  be  economically 
feasible? 

Dr.  HiBBARD.  We  must  try  to  predesign  our  processes  for  producing 
automobiles  and  other  products  to  enhance  their  recycle  value.  We 
must  apply  the  total  systems  concept  to  the  use  and  reuse  of  our  entiie 
supply  of  minerals. 

Many  scrap  materials  from  obsolete  automobiles  contain  metal 
values  in  combinations,  both  mechanical  and  chemical,  that  are  not 
normally  encountered  by  the  extractive  metallurgist.  Vast  tonnages 
of  pure  metals  and  alloys  are  trapped  in  manufactured  products. 
The  profusion  of  copper  wiring  locked  between  panels  in  automobiles 
and  electrical  appliances  is  an  example.  Many  of  the  ever-increasing 
variety  of  alloys  returning  as  scrap  continue  to  accumulate  in  junk 
piles  for  want  of  extractive  methods  for  separating  and  reclaiming 
the  metals  they  contain.  This  problem  is  compounded  by  the  fact  that 
many  of  these  alloys — some  containing  metals  in  critical  supply — 
were  developed  to  resist  just  such  conditions  as  are  used  by  the  extrac- 
tive metallurgist  for  making  separations.  That  is,  they  are  extremely 
refractory  and  corrosion  resistant  to  most  chemicals.  New  technology 
must  supply  answers  to  these  problems,  and  show  the  way  to  recover- 
ing these  natural  resources  and  returning  them  to  our  eocmamj.  The 
reuse  of  these  resources  would  be  advanc^  by  properly  designing  sys- 
tems which  will  (1)  extend  the  life  of  our  proaucts;  (2)  assist  in 
ease  of  maintenance  and  repair;  and  (3)  sunplify  the  salvage  of 
metals. 

With  respect  to  the  gold  and  silver  in  the  flyash  from  an  incinerator, 
this  ash  is  a  solid  particulate  matter  normally  removed  by  a  precipitate, 
or  other  techniques,  from  the  incinerators'  stack  gases. 

The  values  per  ton  in  this  flyash  are  equivalent  to  mineable  values 
in  the  West. 

If  one  could  find  a  way  of  collecting  this  flyash,  either  by  a  pneu- 
matic or  slurry  technique,  or  getting  it  concentrated  in  some  other 
manner,  the  material  would  be  well  worth  shipping  to  a  smelter  for 
recovery  of  gold  and  silver. 

Mr.  Daddario.  You  are  working  on  this. 

Dr.  HiBBARD.  Yes,  sir.  We  have  been  in  contact  with  the  New  York 
City  government,  and  we  believe  that  thej  have  enough  incinerators 
to  supply  an  adequate  quantity  of  material  to  make  metal  recovery 
economically  feasible. 

Mr.  Daddario.  Who  else  in  government,  just  from  the  standpoint 
of  how  this  is  working  out,  is  working  on  this  same  kind  of  a  proposi- 
tion, the  economic  feasibility  requirement  being  so  important?  How 
are  you  working  together?  What  is  the  size  and  scope  of  the  whole 
proposition? 

Dr.  HiBBARD.  The  Public  Health  Service  is  working  on  municipal 
refuse  as  well,  and  we  are  cooperating  with  them.  We  have  a  memo- 
randum of  understanding  of  areas  in  which  we  are  going  to  work  in 
and  techniques  by  which  we  will  keep  each  other  informed.  I  think 
this  cooperative  effort  worked  out  extremely  well. 

Mr.  Daddario.  You  are  working  together  or  separately  on  the  same 
proposal  letting  each  know  what  you  are  doing? 
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Dr.  HiBBARD.  The  area  of  Bureau  oi  Mines  activity  is  in  those  solid 
wastes  which  are  generated  by  the  extraction,  processing  or  utiliza- 
tic«i  of  minerals,  and  mineral  materials.  Where  there  is  an  overlap, 
for  example,  in  the  case  of  the  incinerator,  we  are  not  concerned  with 
incineration  per  se.  In  working  with  Montgomery  County  our  only 
interest  is  collecting  what  comes  out  at  the  bottom  of  the  incinerator 
and  seeing  if  this  can  be  treated  as  a  source  of  metals.  Through  this 
coordination  we  are  not  duplicating  efforts  and  we  are  keeping  each 
other  informed.  We  each  have  an  area  of  responsibility  where  we  are 
puttingf  orth  our  efforts. 

Mr.  Daddario.  Could  we  get  a  copy  of  that  memorandum  of  agree- 
ment? 

Dr.  HiBBARD.  Yes,  sir. 

Mr.  Daim>ario.  We  appreciate  having  it  for  the  record. 

(The  memorandum  follows :) 

Depabtment  of  Health,  Education,  and  Welfare, 

Public  Health  Service, 
Washington,  D.C.,  June  S,  1966, 
Mr.  Walter  R.  Hibbard,  Jr. 
Director,  Bureau  of  Mines, 
Department  of  the  Interior, 
Washington^  D,C. 

Deab  Mr.  Hibbard  :  There  is  attached  an  original  and  2  copies  of  the  Memo- 
randnm  of  Understanding  between  your  agency  and  the  Public  Health  Service 
defining  the  principal  areas  of  program  interest  of  our  respective  agencies  and 
establishing  mutually  acceptable  worldng  relationships  for  programs  under  the 
Solid  Waste  Disposal  Act  of  1965,  P.L.  8^272.  After  signature  for  the  Bureau  of 
Mines,  please  return  the  original  to  me,  retaining  the  signed  copy  for  your  office. 
Since  Mr.  Wesley  B.  Gilberts<m  is  responsible  for  solid  waste  disposal  activities 
with  the  Public  Health  Service,  I  have  designated  him  as  the  principal  official 
to  work  with  your  agency  on  program  matters  r^ating  to  P.L.  8^272. 
Sincerely  yours, 

William  H.  Stewart, 

Surgeon  Oeneral. 

Memorandum  of  Understanding,  Department  of  Health,  Education,  and 
Welfare,  Public  Health  Sebvioe,  and  the  Department  of  the  Interior, 
Bureau  of  Mines 

Relative  to  Implementation  of  Title  II,  the  Solid  Waste  Disposal  Act  of  1965, 

Public  Law  89-272 

The  Department  of  Health,  Education,  and  Welfare,  Public  Health  Service, 
and  the  Department  of  the  Interior,  Bureau  of  Mines,  each  has  an  area  of  re- 
sponsihility  for  implementing  the  provisions  of  Public  Law  89-272,  the  Solid 
Waste  Dis^)osal  Act,  and  are  mutually  desirous  of  developing  a  coordinated 
program  toward  the  attainment  of  common  oibjectives  under  the  Act.  The  report 
of  tiie  House  Committee  on  Interstate  and  Foreign  Commerce  (Report  No.  899, 
Page  27,  lines  19  through  36) ,  states  that,  under  the  provisions  of  the  bill,  sub- 
sequently enacted  as  Public  Law  89-272,  the  Department  of  Health,  Education, 
and  Welfare  "would  be  rei^ponsible  for  administration  of  the  Act,  except  that 
the  Secretary  of  the  Interior  will  be  responsible  for  'solid  waste  resulting  from 
the  extraction,  processing  or  utilization  of  minerals  and  fossil  fuels  where  the 
generation,  production,  or  reuse  of  such  wastes  is  or  may  be  controlled  within 
the  extraction,  processing  or  utilization  facility  or  facilities  and  where  such 
control  is  a  feature  of  the  technology  or  economy  of  the  operation  of  such  fa- 
cility or  facilities.'  This  arrangement  would  make  the  Secretary  of  Health, 
£;dacation,  and  Welfare  responsible  for  administration  of  the  Act  with  respect 
to  solid  waste  problems  of  communities,  including  those  problems  which  may 
affect  the  general  environments  of  communities,  and  including  those  solid  wastes 
or  solid  waste  residues  that  result  from  business  and  industrial  activities  and 
become  part  of  the  community's  solid  waste  disposal  systeuL  The  Department  of 
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the  Interior,  as  fibove  indicated,  would  be  responsible  for  solving:  industrial 
solid  waste  problems  within  facilities  engaged  in  extraction,  processing,  or  util- 
ization of  minerals  and  fossil  fuels  in  the  circumstances  above  defined."  To  ac- 
complish these  objectives,  the  Public  Health  Service  and  the  Bureau  of  Mines 
have  entered  into  this  Memorandum  of  Understanding  in  order  to  define  and 
describe  the  principal  areas  of  program  interest  of  each  agency  and  to  clearly 
establish  a  mutually  acceptable  working  relationship  which  insures  proper 
coordination  of  all  programs  under  Public  Law  8&-272. 
It  is  mutually  agreed  that : 

A.  The  Public  Health  Service  and  the  Bureau  of  Mines  will  designate  officials 
to  act  as  the  principal  contacts  and  liaison  officers  at  the  program  level  in  inter- 
agency matters  pertaining  to  Public  Law  89-272. 

B.  In  regard  to  demonstration  grant  applications  under  Section  204  of  Public 
Law  89-^72,  the  Public  Health  ^rvice  will  refer  to  the  Bureau  of  Mines  for 
necessary  action,  those  demonstration  grant  applications  pertaining  primarily 
to  mineral  of  fossil  fuel  solid  waste  problems  as  defined  under  Section  203(1) 
of  the  Act;  and  the  Bureau  of  Mines  will  refer  to  the  Public  Health  "Service 
for  necessary  action  those  demonstration  grant  applications  pertaining  to  other 
solid  waste  problems. 

C.  The  Public  Health  Service  will  refer  to  the  Bureau  of  Mines  for  review 
and  comment  those  demonstration  grant  applications  which  give  major  emphasis 
to  components  involving  mineral,  metal,  and  fossil  fuel  solid  waste  problems  as 
part  of  a  broader  solid  waste  disposal  program ;  and  the  Bureau  of  Mines  will 
refer  to  the  Public  Health  Service  for  review  and  comment  those  demonstration 
grant  applications  in  which  the  mineral  and  fossil  fuel  solid  waste  problems 
have  significant  conmiunity  implications.  In  the  a'bove  cases,  it  is  understood 
that  any  comments  the  reviewing  agency  wishes  to  make  will  be  forwarded 
within  a  period  of  fifteen  (15)  woi^ing  days  from  the  time  of  receipt 

D.  The  Bureau  of  Mines  and  the  Public  Health  Service  may  support,  on  a 
joint  basis,  demonstrations,  research,  or  training  projects  which  have  imi^ca- 
tions  for  disposal  of  solid  wastes  from  minerals  or  fossil  fuels  and  from  com- 
munity sources. 

E.  The  Public  Health  Service  and  the  Bureau  of  Mines  will  perform  reim- 
bursable services  for  each  other,  when  such  action  is  appropriate  and  feasible 
and  mutually  beneficial  to  the  agencies. 

F.  The  Public  Health  Service  and  the  Bureau  of  Mines  will  exchange  infor- 
mation regarding  program  activities  under  Public  Law  89-272.  This  will  in- 
clude information  on  grant  awards  and  similar  actions^ 

6.  The  Public  Health  Service  in  carrying  out  its  reeponsibilities  for  develop- 
ing comprehensive  State  and  local  solid  waste  programs,  and  in  providing  tech- 
nical assistance  to  State  and  local  agencies  and  industry,  will  need  technical 
information  from  the  Bureau  of  Mines.  From  time  to  time  sadi  information  will 
be  made  available  by  the  Bureau  of  Mines  to  the  Public  Health  Service. 

H.  Since  the  processing  and  disposal  of  automobile  and  other  metallic  scrap 
involve  problems  of  conmiunity  environmental  pollution,  blight,  and  parallel 
resource  problems  in  the  technology  of  salvage  and  utilization,  the  Public  Healtii 
Service  and  the  Bureau  of  Mines  may  Jointly  conduct  projects  on  broad  phases 
of  the  Junk  and  scrap  auto  problem,  and  individually  on  specific  appit>priate 
complementary  segments. 

This  Memorandum  of  Understanding  shall  become  efl^tetive  upon  acceptance 
of  both  parties,  and  shall  continue  ind^nitely,  but  may  be  modified  at  the 
request  of  either  of  the  cooperative  agencies.  This  agreement  may  be  terminated 
by  either  agency  upon  thir^  (80)  days  notice  in  writing. 

Depabtmbnt  of  the  Interior, 

Bureau  op  Mines, 
(S)  Walter  R.  HiBBARD,  Jr.,  jDirecfor. 
June  7, 1966. 

Department  of  Health,  Eduoation,  and  Welfare, 

Public  Health  Service, 
( S )     William  H.  Stewart,  Surgeon  Oeneral, 
June  3, 1966. 

Dr.  HiBBARD.  The  second  part  of  this  problem,  assuming  that  it  is 
not  going  to  be  economicjally  feasible  to  do  this  on  a  straight  profit 
venture,  is  to  use  tJie  same  technology  to  minimize  the  cost  of  the  dis- 
posal as  small  as  possible. 
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So  there  are  two  possible  uses  of  this  technology. 

Mr.  Daddario.  Tnen  you  get  into  subsidizing  the  removal  of  garbage 
and  other  solid  wastes. 

Dr.  HiBBARD.  It  is  going  to  cost  a  certain  amount  of  money  to  dis- 
pose of  municipal  refuse  and  if  we  can  minimize  that  cost  through  the 
recovery  process,  this  will  be  helpful.  The  second  angle  is  that  we  do 
need  these  metals,  and  we  are  going  to  need  them  more  and  more  as 
time  goes  on. 

I  have  had  the  opportunity  to  spend  some  time  around  the  country 
this  year  lecturing  m  various  areas  where  we  have  research  centers* 
and  1  have  pointed  out  to  the  housewife  tlmt  when  she  takes  a  piece  ox 
aluminum  foil  and  bakes  a  potaJbo  in  it  and  throws  it  away,  she  is 
throwing  away  a  valuable  metaJ.  Because  we  are  importing  85  percent 
of  our  aluminum  needs,  the  recovery  from  municipal  refuse  will 
benefit  our  total  economic  situation.  I  believe  that  the  public  can  be- 
come responsive  to  this  and  I  believe  that  if  they  see  that  this  issue 
is  important  to  the  cotmtry  and  that  they  can  contribute  to  it,  they 
will  respond  to  it. 

May  I  continue?  In  the  scrap  area,  there  is  in  existence  a  going  in- 
dustry which  does  reprocess  scrap.  Between  25  and  50  percent  of  our 
metals  are  recycled  annually.  Nevertheless,  there  is  still  a  large  amount 
of  material  that  is  not  recycled.  This  is,  in  fact,  the  material  which  is 
difficult  to  separate.  Part  of  our  program  is  working  on  ways  and 
means  of  helping  with  this  separation.  As  I  mentioned  the  silver 
waste  in  fixer  and  photographic  materials  is  veiy  valuable  and  the 
major  photographic  companies  have  programs  for  collecting  spent 
fixer  and  recycliujg  the  silver. 

We  believe  this  can  be  improved  through  a  public  awareness  of 
the  need  for  such  activity. 

With  respect  to  automobile  scrap  and  refrigerator  scrap,  there  is 
a  very  large  inventory  of  iron  and  steel  in  this  form,  and  it  is,  I  think, 
absolutely  essential  that  we  find  economically  feasible  ways  to  use 
this  scrap  from  the  standpoint  of  our  natural  resource  requirements. 

I  have  here  a  list  of  our  existing  projects.  If  I  may  I  submit  this  to 
the  staff.  I  do  not  know  whether  you  want  it  in  the  record  or  not. 

Mr.  DAix>Afiia  Thank  you.  Dr.  Hibbard,  if  you  would  give  it  to 
the  staff. 

(The  information  referred  to  may  be  found  in  the  committee  files.) 

Dr.  Hibbard.  In  conclusion,  we  are  continuing  our  programs  botn 
in-house  and  contract,  and  our  joint  venture  research  with  industry  in 
an  effort  to  solve  these  problems  in  the  most  effective  wav. 

We  believe  that  much  of  the  required  tedmology  already  exists. 

The  major  problem  is  economics.  I  suspect  this  will  require  addi- 
tional technology  before  it  can  be  solved. 

Mr.  Daix>ario.  Mr.  Vau^han,  do  you  have  anything  to  add  to  the 

anestion  of  eccmomic  feasibility  and  the  work  that  is  going  on  in 
eveloping  the  necessary  techniques  ? 
Mr.  Vauohan.  I  do  not  have  anything  to  add. 
I  agree  with  Dr.  Hibbard  that  we  nave  the  technology  to  do  the 
job  now.  One  of  our  major  needs  is  for  more  widely  apphed  economic 
technology. 
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Mr.  Daddario.  What  is  your  feelinff  about  this  relationship  you 
have  developed  where  you  are  both  wonring  on  this  problem?  Is  it  a 
proper  relationship,  is  it  a  sensible  one  ? 

Mr.  Vauqhan.  I  think  it  is  a  proper  one,  yes.  I  hope  we  can  make 
it  even  more  so.  I  am  fairly  new  to  tne  jcb.  It  is  my  intention  to  make 
it  even  more  profitable. 

Mr.  Daddario.  I  wonder  if  we  might  have,  since  we  do  have  the 
memorandum  of  agreement  in  the  record,  a  breakdown  of  the  people 
who  are  involved  with  it  in  both  areas  and  just  how  the  liaison  is  set 
up  through  a  committee  or  otherwise  ? 

Dr.  HiBBARD.  This  information  is  in  the  agreement. 

Mr.  Davis.  If  I  may  ask  one  more  question.  Maybe  this  is  Mr. 
Vaughan's  question.  In  the  question  of  composts,  is  that  limited  to 
vegetable  wastes  ? 

Mr.  Vaughan.  No. 

Mr.  Davis.  Is  it  possible  to  compost  paper  products,  for  example? 

Mr.  Vaughan.  Some,  yes. 

Mr.  Davis.  It  is  pretty  slow,  is  it  not  ? 

Mr.  Vauohan.  Yes,  it  is.  The  cardboard  boxes  are  more  difficult, 
but  paper  can  be  ground  up. 

Mr.  Davis.  Is  it  slower  than  wood  would  be  ? 

Mr.  Vauohan.  No;  it  is  not  as  slow  as  wood  would  be. 

The  process  consists  of  separating  bulky  items  that  cannot  be  com- 
posted or  are  difficult  to  compost  such  as  plastics  and  large  cardboard 
boxes. 

Mr.  Davis.  How  long  would  it  take  to  compost  a  pasteboard  box? 

Mr.  Vauohan.  I  cannot  give  you  an  exact  estimate  but  I  would 
say  approximately  a  couple  of  months. 

Mr.  Davis.  That  is  not  too  lonff. 

Mr.  Vauohan.  No.  It  depends  on  its  size  and  thickness  and  also  on 
the  effectiveness  of  the  grinding  mechanism.  One  of  the  most  important 
things  in  composting,  after  separation  of  the  unwanted  material,  is 
through  grinding  and  moisture  control.  You  must  keep  it  moist  and 
stir  it  up.  From  that  point,  some  people  put  it  into  a  tank  and  add  air 
to  it  to  accelerate  the  compost.  Others  let  nature  do  this  by  putting 
it  out  in  windows,  keeping  the  moisture  content  proper,  and  turning 
it  over  from  time  to  time  to  make  sure  it  has  enough  oxygen  so  it  won't 
smell.  This  changes  it  into  humus  material,  which  is  not  a  fertilizer 
but  can  be  used  as  a  soil  conditioner. 

Mr.  Davis.  Or  as  a  mulch. 

Mr.  Vauohan.  Yes.  The  final  processing,  maybe  2  or  3  we^ 
later,  is  grinding  to  a  desirable  consistency  for  application. 

Mr.  Davis.  Would  you  consider  that  such  things  as  insecticides, 
DDT,  and  things  of  that  kind  might  enter  into  the  effectiveness  of 
composting? 

Mr.  Vaughan.  If  the  volume  of  insecticides  that  got  mixed  in  the 
wastes,  were  big  enough,  it  could  interfere  with  the  bacterial  action 
that  takes  place.  From  a  practical  standpoint,  I  doubt  if  this  would 
occur  unless  you  had  a  very  unusual  situation.  There  are  some  areas 
where  the  contribution  of  this  type  of  waste  to  the  percentage  of  the 
solid  waste  is  very  high. 

Mr.  Davis.  Thank  you. 
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Mr.  Daim>ario.  Dr.  MacKenzie^  I  have  a  question  I  would  like  to  ask 
vou  about  in  this  area  of  recycling.  Does  the  Public  Health  Service^ 
because  it  has  such  a  heavy  requirement  in  the  area  of  health,  and 
because  of  the  emphasis  that  needs  to  be  placed  on  it^  find  itself  in- 
hibited in  any  way  in  doing  research  in  recycling,  which  seems  to  be 
a  part  of  this  particular  prmlem  f  Because  you  have  necessary  mission 
emphasis,  do  you  find  it  more  important  to  solve  these  problems  than 
to  have  heavy  researdi  work  which  needs  to  be  done  in  the  recycling 
area? 

Dr.  Mackenzie.  I  think  I  can  only  answer  this  in  general  terms, 
Mr.  Chairman.  The  importance  of  recycling  has  appeared  obvious 
to  all  technical  people  who  have  examined  the  problems  of  waste 
management.  It  is  particulari^  true  in  my  view  in  the  water  field  and 
in  the  solid  wastes  field.  We  have  special  interests  in  relation  to 
recycling  in  connection  with  possible  ouildup  of  residues  that  may 
build  up  in  a  recycling  process  and  might  affect  health.  This  in  no 
way  limits  our  interest  m  recycling  as  a  method  or  as  a  procedure 
which  should  be  fully  evaluated,  fi  merely  throi?^  in  a  cautionary 
element  to  which  we  must  give  particular  attenticHi. 

Mr.  Daddasio.  Could  you  empnasize  the  precautionary  elements? 

Dr.  Mackenzie.  For  example,  there  is  a  great  deal  of  talk  about 
recycling  water  for  reuse.  In  some  of  the  processes  that  are  under 
consideration,  there  is  associated  buildup  of,  let  us  say,  dissolved 
materials  in  the  water,  imless  one  is  using  a  distallation  technique 
which  can  effectively  remove  these. 

We  must  look  at  the  buildup  of  such  dissolved  materials  in  the 
water  as  this  might  have  physiologic  or  toxic  effects,  particularly  if 
water  is  going  to  be  used  for  household  or  drinking  purposes.  This 
does  not  mean  that  we  are  against  reuse,  and  I  want  to  emphasize 
thisj  because  one  of  the  major  ways  of  reducing  water  pollution 
obviously  for  many  years  has  been  to  attempt  to  *%ottle  up"  the 
waste  material  by  reCTcling  the  water  in  industrial  processes.  This 
is  an  accepted  method  and  one  which  should  be  highly  encouraged 
for  use  now  and  further  development.  I  see  no  conflict,  Mr.  Daddario, 
in  these  objectives  if  one  lodes  at  the  total  picture  and  takes  into 
account  the  limitations  that  might  be  imposed  under  a  particular 
circumstance. 

Mr.  Daddabk).  From  the  standpoint  of  the  way  in  which  we  are 
handling  the  research  activities  m  all  of  this,  are  you  satisfied — 
recognizmg  that  we  have  not  gone  very  far  since  the  legislation 
has  been  passed  to  allow  fuU  development  to  take  place — are  you 
satisfied  with  the  structure  that  exists  in  order  to  attack  this  problem  ? 
Or  would  we  be  gjetting  at  it  more  quickly  if  we  were  to  put  all  of 
the  responsibility  in  one  place? 

Dr.  Mackenzie.  I  think  we  have  a  variety  of  organizational  struc- 
tures in  lihe  waste  managjement  field  on  the  FedenS  level,  sir. 

Mr.  Daddakio.  It  is  tms  variety  which  causes  us  so  much  concern. 

Dr.  MaoKenzie.  I  can  understand  this  concern.  I  do  not  have  any 
panacea  that  would  solve  this,  or  any  pat  solution  for  it.  I  think 
there  ure  a  variety  of  ways  m  which  these  activities  can  be  organized. 
I  think  the  important  consideration  is  that  there  not  be  undue  dupli* 
cation  and  that  there  be  full  coverage  of  what  needs  to  be  done. 
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Within  this  overall  concept,  I  think  there  are  several  ways  in 
which  each  of  the  cwnponents  of  the  problems  and  the  activities 
associated  with  them  can  oe  organized. 

Fundamentally,  I  lean  toward  the  concept  of  a  designated  agency 
to  have  prime  responsibility  in  an  area  of  operation.  1  think  funda- 
mentally this  perhaps  is  the  soimdest  approach  from  a  management 
point. 

Although  this  may  be  the  best  theoretically,  I  think  we  must  still 
deal  with  the  practicalities  of  the  way  the  Federal  Govemm«it  is 
currently  organized  in  the  departments  and  agencies,  and  the  loca- 
tions in  which  there  is  expert  competence  to  deal  with  the  problems 
that  are  involved. 

If  one  takes,  for  example,  the  matter  of  the  health  interests  in  some 
of  these  elements,  in  my  view  the  Public  Health  Service  has  back- 
ground, competence  and  facilities  on  which  the  health  component  of 
the  activities  to  be  undertaken  can  best  be  built.  This  competence  could 
be  used  in  various  ways. 

For  example,  rather  than  having  the  entire  activity  in  the  Public 
Health  Service  on  this  account,  one  might  also  incorporate  this  com- 
petence by  detail  of  personnel  to  other  agencies.  Basically,  I  think  one 
must  tailor  the  organization  to  the  job  that  needs  to  be  done,  and  take 
into  account  the  capabilities  that  exist  in  the  organizations  as  they 
are  now  set  up  in  the  Federal  Government,  in  the  executive  branch.  I 
think  there  is  f  oing  to  be  a  continuing  problem,  Mr.  Chairman,  as  we 
go  down  the  pike  in  all  of  these  waste  management  fields,  to  organize 
our  activities  in  the  best  way,  so  that  we  can  accomplish  the  objective 
that  is  desired  most  economically  and  most  effectively. 

While  there  are  general  principles  that  attach  to  organizing  these 
activities  I  think  we  must  tailor  them  individually  at  various  times 
with  the  realities  of  the  existing  situation  firmly  in  mind. 

I  realize  that  I  am  not  fully  responsive  or  offering  you  a  general 
solution  here,  but  I  do  not  think  it  is  feasible  to  do  so. 

Mr.  Daddario.  You  are  as  responsive  as  you  think  you  can  be  under 
the  circumstances,  and  I  think  responsibly  responsive,  because  this  is 
a  problem  which  we  do  run  into  from  time  to  time. 

Our  concern  is  that  at  this  stage  of  the  game  when  we  find  ourselves 
with  public  support  to  accomplish  objectives  in  this  whole  area,  and 
also  in  a  time  of  budgetary  restraint,  that  it  becomes  incumbent  upon 
us  to  be  more  proficient  in  the  accomplishment  of  research  and  man- 
agement techniques  than  we  have  been  in  the  past. 

The  one  thing  I  do  find  in  these  last  several  years,  where  agencies 
would  fight  to  the  end  in  order  to  maintain  the  integrity  of  their  in- 
house  competence,  so  to  speak,  that  there  is  developing  a  philos<^hy 
somewhat  similar  to  the  one  you  have  propounded  here.  There  is  not  so 
much  of  a  fight  to  maintain  ]urisdiction  whieh  in  many  eases,  artificial 
as  it  was,  in  fact  did  hurt  the  progress  of  the  work.  I  am  heartened  by 
what  you  said.  I  think  it  will  be  helpful  to  us.  One  of  the  objectives 
of  this  committee  in  these  hearings  is  to  develop  an  attitude  about 
the  way  in  which  these  thin^  are  in  fact  being  managed. 

Dr.  Mackenzie.  I  appreciate  your  interest  in  this  matter  because 
it  is  an  important  one. 

Mr.  DADDARia  I  appreciate  what  jrou  have  feakl.  It  is  extremely  help- 
ful. We  want  to  thank  all  of  the  witnesses  here  this  morning. 
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I  regret  that  we  had  to  call  you  on  a  Friday,  but  it  was  necessary 
this  week. 

(Dr.  Hibbard's  prepared  statement  follows:) 

Pbepabed  Statement  of  Walter  R.  Hibbabd,  Dirbotob,  Bubbatj  or 
Mines,  Depabtment  of  the  Interior 

Mr.  Cbainnan  and  members  of  the  Subcommittee  on  Science,  Research,  and 
Development : 

I  appreciate  the  opportunity  to  appear  before  you  today  and  to  discuss  the 
proi^rams  and  activities  of  the  Bureau  of  Mines  relating  to  Solid  Waste  DisposaL 
Our  research  in  this  important  area  was  initiated  under  the  authority  of  Public 
Law  89-272,  The  Solid  Waste  Disposal  Act.  One  of  the  purposes  of  this  Act 
was  to— 

'initiate  and  accelerate  a  national  research  and  development  program  for 
new  and  improved  methods  of  proper  and  economic  solid  waste  disposed,  includ- 
ing studies  directed  toward  the  conservation  of  natural  resources  by  reducing 
the  amount  of  waste  and  unsalvageabie  materials  and  by  recovery  and  utilization 
of  potential  resources  in  solid  wastes." 

Authority  for  the  work  rests  with  both  the  Department  of  the  Interior  and 
the  Department  of  Health,  Education,  and  Welfare.  To  make  sure  that  the 
problem  areas  were  fully  covered  and  to  prevent  duplication  of  research,  a  letter 
of  agreement  was  drawn  up  between  the  two  agencies  in  which  the  responsibilities 
of  each  were  clearly  defined. 

Following  passage  of  the  Act,  the  Bureau  of  Mines  organized  a  research  pro- 
gram directed  toward  solving  the  problems  involved  in  utilizing  or  disposing  of 
the  enormous  quantities  of  solid  wastes  generated  in  mining  and  in  the  mineral 
and  metal  processing  industries.  As  a  first  step  a  survey  was  initiated  to  appraise 
the  magnitude  and  nature  of  solid  wastes  accumulated  to  date  with  emphasis  on 
delineating  those  waste  piles  which  i)ose  the  greatest  threat  to  the  quality  of  the 
environment.  Concurrently,  investigations  were  started  on  the  problems  that  ap- 
peared to  be  the  most  urgent.  A  program  of  contract  and  grant  research  also  was 
organized  to  supplement  the  Bureau's  own  work  and  to  aid  in  the  training  of  en- 
gineers and  scientists  in  the  field  of  solid  waste  research.  The  total  research  pro- 
gram covers  three  major  categories:  munipical  wastes,  tailings,  and  scrap. 

MUNICIPAL  wastes 

Although  the  overall  resiwnslbillty  for  the  disposal  of  municipal  wastes  Is 
with  the  Department  of  Health,  Education,  and  Welfare,  the  Bureau  of  Mines 
is  Interested  in  the  recovery  of  the  large  metal  and  mineral  component  of  these 
wastes  for  recycle  to  industry.  Under  the  present  methods  for  disposing  of  munic- 
ipal wastes,  which  amoimts  to  about  165,000.000  tons  per  year,  nearly  twelve 
million  tons  of  valuable  metal  are  buried  every  year  in  dumps  and  landfills. 
The  total  value  of  ferrous  and  nonf errous  metals  in  the  165  million  tons  of  waste, 
ba.<%ed  on  current  prices  is  estimated  at  over  $1  billion. 

The  Bureau's  preliminary  work  on  this  problem  has  been  on  recovery  of  metals 
and  minerals  from  municipal  incinerator  residues.  Since  most  of  the  refuse  from 
large  cities,  and  approximately  one-third  of  the  total  municipal  refuse,  is  pro- 
cessed by  incineration  which  concentrates  the  metal  and  mineral  values,  the 
residue  from  municipal  incinerators  represents  a  good  starting  material  for 
recovery  of  these  values.  When  refuse  is  incinerated,  it  is  reduced  about  75  per- 
cent by  weight.  Our  analyses  show  that  e&fAt  ton  of  residue  from  municipal  in- 
cinerators contains  about  550  pounds  of  metals.  Of  this  about  500  pounds  is 
iron  and  the  rest  consists  mainly  of  aluminum,  copper,  lead,  tin  and  zinc. 

In  addition  to  the  metallic  residue,  for  every  ton  of  refuse  Incinerated  about 
20  pounds  of  fly  ash  is  generated.  Our  analyses  have  indicated  that  this  waste  may 
become  an  important  source  of  secondary  silver,  since  it  contains  silver  in  amounts 
ranging  from  2  to  9  oz.  per  ton,  and  gold  in  amounts  ranging  from  0.02  to  0.05  oz. 
per  ton.  About  500,000  tons  of  the  fly  ash  is  now  generated  annually  from  munici- 
pal Incinerators  and,  if  economic  methods  could  be  developed  for  collection  of  the 
ash  and  extraction  of  the  metals,  this  seemingly  unlikely  source  cotdd  yield  appre- 
ciable quantities  of  silver  and  gold  to  help  meet  the  Nation's  industrial  and 
commercial  demands. 
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The  current  status  of  the  researdi  on  moniplcal  wastes  is  as  follows :  Meditni- 
cal  separation  methods  have  been  devised  to  separate  the  residue  into  seveitl 
components.  Some  of  these  would  be  saleaUe  to  scrap  processors  without  further 
treatment,  while  other  need  additional  processing  to  enaUe  them  to  be  fully 
utilized.  Work  has  been  started  on  the  development  of  methods  for  this  processing. 

TAILIlfOS 

Tailings  are  materials  rejected  during  concentration  of  minerals  and  there 
are  hundreds  of  millions  of  tons  of  such  material  throughout  the  country.  Because 
of  the  varying  composition  of  tailings  piles  from  different  sources,  no  one  proc- 
ess can  be  found  to  solve  the  total  problem.  We  are  working  on  several  tech- 
niques that  can  be  broadly  applied  to  the  majority  of  tailings  piles. 

There  are  tailings  that  contain  minerals  which  should  be  extracted  and  utilized 
from  the  standpoint  of  conservation.  A  prime  example  of  this  type  is  the  red 
muds  generated  during  the  production  of  alumina  from  bauxite.  These  muds 
(now  being  generated  at  the  rate  of  over  5  million  tons  per  year)  contain  large 
-quantities  of  iron,  aluminum,  and  titanium.  We  have  already  worked  out  a  proc- 
*ess  for  recovering  i>art  of  the  aluminum  along  with  signiflcant  quantities  of 
soda  (added  during  the  processing  step)  and  returning  them  to  the  process.  Work 
is  currently  directed  toward  recovery  of  the  remaining  aluminum  and  iron.  Other 
Tesearch  on  tailings  involves  the  possible  use  of  these  wastes  as  a  component  of 
bricks,  building  blocks,  or  other  construction  material. 

Many  tailings  piles  are  composed  of  relatively  barren  material.  In  these,  the 
•originally  desired  mineral  has  been  efficiently  extracted  and  there  are  no  ac- 
•companying  minerals  worth  removing.  For  t£ese  tailings,  the  only  solution  is 
disposal  in  an  efficient  and  unobjectionable  manner.  We  are  investigating  two 
methods  for  doing  this.  One  involves  chemical  treatment  for  temporary  stabiliza- 
tion, followed  by  fertilization  and  seeding  with  selected  seeds  to  provide  a  perma- 
nent cover  of  vegetation  which  will  minimize  or  prevent  wind  and  rain  erosion 
and  the  accompanying  air  and  water  pollution.  The  scenic  blight  caused  by 
barren  tailings  dumps  is  also  minimized  by  this  procedure.  The  other  approach 
to  disposal  involves  injection  of  slurried  tailings  into  underground  strata.  This 
technique  has  been  shown  to  be  technically  feasible  even  for  relatively  coarse 
material,  and  the  economics  are  now  under  investigation.  In  addition  studies  are 
in  progress  to  develop  costs  of  solid  waste  disposal  at  selected  mineral  and  fossil 
fuel  mining  and  processing  plants  and  to  develop  guideline  and  expertise  for 
disposing  of  solid  wastes  that  may  accumtdate  in  the  future.  Particular  atten- 
tion is  given  to  mined-land-reclamation  practices  which  start  with  the  opening 
of  the  mining  and/or  processing  plant,  continue  throu^  the  period  of  active  opera- 
tions, and  provide  for  reclamation  or  restoration  of  the  mined-out  area  to  a 
useable  condition  after  active  operations  have  ceased. 

BOBAP 

Although  the  scrap  processors  are  generally  quite  efficient  at  returning  scrap 
metals  to  industry  for  reuse,  there  are  some  types  of  scrap  that  are  not  used  to 
their  full  potential.  Low-grade  iron  scrap,  contaminated  by  nonferrous  attach- 
ments, appears  to  be  one  of  the  major  problem  areas  in  the  scrap  picture.  The 
largest  source  of  this  type  of  scrap  is  the  obsolete  automobile,  although  large 
appliances  such  as  refrigerators,  stoves,  and  washing  machines  also  fall  in  this 
category. 

We  have  developed  a  process  by  means  of  which  nonmagnetic  taconite  (an 
lion-bearing  mineral  now  being  put  in  waste  piles  around  taconite  plants)  can 
be  converted  to  useable  magnetic  iron  ore  by  roasting  with  low-grade  iron  and 
steel  scrap.  In  the  process  the  scrap,  while  converting  the  taconite  to  useable 
form.  Is  itself  converted  to  high-grade  iron  ore.  We  have  successfully  operated 
the  process  on  a  small  scale  using  automobile  scrap,  old  refrigerators,  tin  cans, 
and  other  forms  of  scrap. 

Another  segment  of  our  scrap  research  is  concerned  with  the  development  of 
hydrometallurgical  or  chemical  leaching  methods  for  producing  clean  scrap  from 
automobiles  or  from  byproducts  of  auto-scrap  processing  yards. 

FUrUKB  FLANS 

N<yw  with  this  description  of  our  research  in  municipal  wastes,  tailings,  and 
scrap  im  mind,  let  me  take  Just  a  few  moments  to  tell  you  something  of  our  fo- 
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tore  i^ans.  In  oar  work  on  municipal  wastes  we  intend  to  study  the  fteslbility 
of  recoTering  metals  from  raw  (as  collected)  refuse.  Funds  permitting,  a  donon- 
8trati(m  plant,  designed  to  operate  on  a  continnoos  basis,  will  be  establisbed, 
preferably  at  the  site  of  a  modem  municipal  incinerator.  This  plant  will  allow 
a  complete  economic  analysis  of  the  recovery  system  to  be  made  and  will  serve 
as  a  model  for  mnnicipalities  which  wish  to  establish  similar  planta 

Tailings  stabilization  woric  on  test  plots  will  be  oontinQcd.  Major  copper  and 
oraninm  producers  in  the  Southwest  are  cooperating  closely  with  the  Bureau 
in  this  work  and,  if  small-scale  tests  are  promiMng,  la^e  areas  will  be  treated  by 
the  companies  with  Bureau  experts  acting  as  consultants.  Work  on  converting 
tailings  into  a  raw  material  for  constructiiMi  and  for  making  clay  and  ceramic 
products  will  be  continued  until  the  work  reaches  a  stage  where  it  can  be  taken 
over  by  commercial  producers  of  these  productB.  Besearch  on  underground  dis- 
posal of  wastes  will  be  continued  until  fairly  reliable  economic  data  are  avail- 
able. If  the  process  appears  to  be  feasible,  cooperation  will  be  sought  from  a 
company  with  tailings-di^Kieal  problems  in  conducting  a  large-scale  test 

Research  will  also  be  continued  on  the  upgrading  of  nonmagnetic  taconite  by 
roasting  with  scrap.  In  cooperation  with  the  Institute  of  Scrap  Iron  and  Steel 
and  the  American  Fonndrymen's  Society,  an  extensive  program  of  research  will 
be  started  to  evaluate  the  feasibility  of  preparing  low-grade  scrap  for  efficient 
foundry  or  steel  plant  use  by  various  melting  prooessea 

We  will  continue  the  research-grant  and  c<mtract  program  to  supplement  our 
inhouae  research.  The  grant  and  contract  program  is  clos^  coordinated  with  the 
8oUd  waste  research  activities  of  the  Department  of  Health,  Education,  and 
Welfare.  The  program  includes  financial  support  and  technical  guidance  in  the 
training  of  engineers  and  scientists  in  the  field  of  solid  waste  disposal.  Results 
of  the  program  will  add  significantly  to  ttie  store  of  kno^edge  needed  for  an 
efPective  attack  on  solid  waste  problems  and  the  informatioQ  gained  will  be 
applied  wherever  practicable  for  the  benefit  and  welfare  of  the  general  public 

BoiHd  wastes  from  mining,  milling,  and  smelting  of  minerals  are  increasing 
rapidly  as  consumption  of  metals  and  minerals  increases  and  the  ore  producers 
are  forced  to  mine  and  process  greater  quantities  of  lower-grade  materials. 
In  the  public  interest,  we  need  to  exploit  the  knowledge  and  skills  of  personn^ 
at  universities  and  research  organizations  to  supplement  that  of  our  own  per- 
SMmel  in  their  attack  on  the  problems  involving  utilizatioQ  or  disposal  of  these 
waste&  Of  approximately  18  grants  in  force  in  1968  about  a  doz^i  v^ill  be 
continued  in  1909.  The  program  includes  work  on  the  potential  use  of  tailings 
of  various  types  for  the  fabrication  of  ceramics,  building  materials,  and  insulat- 
ing materials  and  the  recovery  of  mineral  values  where  possible.  Removal  of 
anthracite  refuse  banks  in  the  heavily  mined  r^on  of  northeastern  Pennsyl- 
vania, and  recovery  of  useful  materials  from  such  banks  are  Included  in  the 
grant  program.  The  six  contracts  in  force  in  fiscal  year  1968  will  be  completed 
but  no  new  ones  will  be  started. 

In  more  than  150  years  of  mining  in  the  Anthracite  Region  of  Pennsylvania 
over  90O  million  tons  of  mine  refuse  have  accumulated.  Today  there  are  some 
22  refuse  piles  containing  more  than  60  million  tons  of  material  that  are  on  fire. 
These  "burning  banks"  pose  a  menace  to  public  health  and  safety  and  in  general 
serloujriy  affect  the  economy  and  welfare  of  a  large  and  heavily  populated  region. 

A  demonstration  project  is  underway  at  the  Baker  Bank  in  Scranton,  Penn- 
sylvania fbr  the  purposes  of  evaluating  methods  for  extinguishing  and  dispos- 
ing of  burning  refuse  banks.  Information  gained  from  this  demonstration  could 
be  used  for  planning  action  programs  for  the  orderly  quenching  and  removal 
of  refuse  banks  that  significantly  contribute  to  the  degradation  of  the  environ- 
ment 

This  concludes  my  statement,  Mr.  Chairman.  I  shall  be  pleased  to  answer  any 
questions  that  may  have  occurred  to  you  or  the  committee  members. 

Mr.  Daddario.  This  committee  will  adjourn  to  the  call  of  the  Chair. 
(Whereupon,  at  12 :10  p.m.,  the  subcommittee  adjourned  to  the  call 
ofthe(3iair.) 
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ENVIRONMENTAL  QUALITY 


TUESDAY,  MABCH  12»  1068 

Houss  OF  Representatives, 

CoHMITrEB  OK  SdENCB  AND  AflnSONAITTICS, 
SuBOOBOCnTEB  ON  SciENCE,  RESEARCH,  AND  DEVELOPMENT, 

Washington^  D.O. 

The  subcommittee  met,  pursuant  to  adjournment,  at  10 :30  a.m.,  in 
room  2325,  Ravbum  House  Office  Building,  Hon.  Emilio  Q.  Daddario 
(chairman  of  the  subcommittee)  presiding. 

Mr.  Daddario.  This  meeting  will  come  to  order. 

We  are  late  this  morning  because  the  full  committee  was  called  to 
vote  on  another  matter.  That  always  takes  priority  over  subcommittee 
meetings. 

I  would  like  to  say  that  we  have  already  entered  the  era  of  ecological 
management  at  the  time  when  man  must  base  hk  decisions  on  kiK>wl- 
edge  of  an  entire  ecosystem  and  its  future  status,  not  just  local  short- 
termeffects. 

I  make  this  rather  sweeping  assertion  because  the  testimonv  in  these 
hearings  on  environmental  quality  makes  it  clear  that  any  alternative 
procedure  for  society  contams  great  and  immediate  hazards. 

We  are  all  aware  of  the  excited  voices  which  urgently  present  exam- 
ples of  imanticipated  consequences  of  applied  technology — ^and  we  need 
to  listen  to  them.  We  are  all  aware  that  our  standard  ot  living  depends 
on  an  expanding  industrial  economy,  accelerated  by  scientific  research 
and  development — and  we  want  to  maintain  these  conditions  for  our- 
selves and  extend  them  to  all  peoples  of  the  world. 

These  viewpoints  are  not  contradictory  in  my  opinion — for  man 
is  the  dominant  species.  It  is  not  wrong  to  manipulate  nature  for  the 
braiefit  of  human  beings.  Applied  science  and  tecnnology  have  momen- 
tum and  direction  of  themselves  but  they  can  be  controlled  by  man. 

My  optimism  stems  from  the  conviction  that  our  instincts  and 
precepts  in  the  progress  of  civilization  have  been  right  and  are  right 
today.  The  complexity  of  decisionmaking  has  increaied  enormously — 
but  so  has  the  collective  knowledge  and  the  means  of  applying  it.  Cour- 
age is  indicated,  not  despair. 

Ecology  is  a  major  discipline  in  the  IBP  organization  and  I  am 

S leased  to  have  an  opportunitjr  in  these  hearing^  to  bring  out  more 
etailed  information  on  this  science  and  profession. 
Today  we  will  hear  from  some  outstanding  ecologists  who  have 
not  been  content  to  remain  at  their  "Waldens"  out  have  taken  up  the 
task  of  bringing  their  profession  into  the  arena  of  public  affairs. 

Our  witnesses  are  Dr.  LaMont  C.  Cole,  Cornell  University,  presi- 
dent of  the  Ecoloj^caJ  Society  of  America;  accompanied  by  Dr.  John 
E.  Cantlon,  Michigan  State  University,  president-elect  of  the  Ecologi- 
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cal  Society,  and  Dr.  Frederick  Sargent  11,  University  of  Wisconsin- 
Green  Bay,  chairman  of  the  Committee  on  Human  Ecology ;  and  Dr. 
Edward  S.  Deevev,  National  Science  Fomidation,  section  head,  En- 
vironmental and  Systematic  Biology. 

(Biographical  sketches  of  Drs.  Cole,  Cantlon,  and  Sargent  are  as 
follows :) 

Dr.  La  Mont  G.  Ck^x 

Bam:  Chicago,  Illinois,  July  15, 1916. 
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S.B.Unlvei:«ity  of  Chicago  (Physios),  1938. 
M.S.  University  of  Utah  (Biology) ,  1940. 
Ph.  D.  University  of  Chicago  (Zoology) ,  1944» 
PoHtion9: 

Fellowships  and  Teaching  Assistantshipe,  1940-44. 
Officer,  U.S.  Public  Health  Service,  1944-46. 
Instructor  and  Assistant  Professor,  Indiana  University,  1946-48. 
Assistant  Professor  and  Associate  ProfesBor,  ComeU  University,  1948-53. 
Professor  of  Zoology,  Cornell  University,  1953-^. 
Chairman,  Department  of  Zoology,  Cornell  University,  1964>65. 
Professor  of  Ecology,  Cornell  University,  1965-. 

Chairman,  Section  of  Ecology  and  Systematics,  Cornell  Univ^^ty,  1965-67. 
B^ii}rM  ewperienoe: 

Associate  Editor,  Ecological  Monographs,  1961-53. 

Associate  Editor,  Ecology,  1946-4a 

Review  Editor,  Ecology,  1952-54. 

Zoological  Editor,  Ecology,  1956-68. 

Member,  Publications  C^ommittee,  American  Institute  of  Bi<^gical  Sciences, 

1963-. 
Chairman,  Pnblicationfl  Committee,  Ecological  Society  of  America,  1966-67. 
Author  of  about  75  papers  in  various  scientific  Journals. 
Offices  in  sodetiea: 

Biometric  Society,  Member,  Regi<»al  Advisory  Board  for  System  North 

America,  1952-54. 
Ecological  Society  of  America,  Vice-President  1964,  President-EIect  1966, 

President  1967. 
American  Institute  of  Biological  Sdences,  Member,  GoremSng  Board  1964-v 

Member,  Executive  Committee  1965-,  Vice-President  and  Preeident-Elect 

1967. 
Miscellaneous: 

Member,  Natural  History  Survey  Committee.  Indiana  Academy  of  Sciences. 
Special  Advisor  on  Population  Problems,  University  of  Pittsburgh,  School  of 

Public  Health. 
Several  times  member  special  advisory  panels  for  Office  of  Naval  Research. 

American  Institute  of  Biological  Sciences,  U.S.  Public  Health  Service, 

National  Institutes  of  Health. 
Member,  Advisory  Committee  on  Environmental  Biology,  National  Science 

Foundation,  1958-61. 
Visiting  lecturer,  NSF  summer  Inetitutes  f or  teachers.  University  of  Utah, 

Montana  State  College,  Oregon  State  University,  Bucknell  University, 

CJolby  College,  University  of  California,  Santa  Baxiwira. 
Member  and  Acting  Chairman,  Committee  on  Public  Affairs,  Bcol<^ical 

Society  of  America. 
Member,  Ecology  Study  Committee,  Ecological  Society  of  America ;  Chair- 
man, Siibcommdttee  on  Environmental  Pollution. 
Commissioner,  CJommission  on  Undergraduate  Education  in  the  Biological 

Sciences  (CUBBS). 
Chairman.  Special  Review  Team  for  Math«natics-Statistlcs,  National  Insti- 
tutes of  Health. 
Member,  Panel  on  Systems  Ecology,  National  Academy  of  Sciences-National 

Research  Council. 
Member,  Bioinstrumentation  Advisory  Council  (BIAC),  American  Institute 

of  Biological  Sciences. 


Digitized  by  VjOOQIC 


325 

Db.  John  Bdwabd  Oahtlou 
Date  of  Birth:  6  October  1921 
Education: 

Bachelor  of  Science,  University  of  Nerada,  1947 

Ph.  D.  Rutgers  University,  New  Brunswick,  N.  J.,  1950 
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Field  Assistant,  U.S.  Department  of  Interior,  Qrazing  Service,  Summer 
1942-1946 

Aviator,  U.S.  Navy 
1947 

Teaching  Assistant,  University  of  MinnetM>ta  Biological  Station,  Summer 
1947-1950 

Teaching  Assistant,  Botany,  Rutgers  University 
1950-1952 

Assistant  Professor,  Botany,  George  Washington  University 
1959-1954 

Senior  Bcologist,  Arctic  Studies,  Physical  Research  Laboratory,  Boston 
University,  Boston,  Massachusetts,  for  field  investigations  in  Alaska 
1954-1958 

Associate  Professor,  Biichigan  State  University,  Bcology 
1958-present 

Professor,  Michigan  State  University,  Bcology 
1959,  1900,  1962 

Visiting  professor.  University  of  Michigan  BioL  Sta,,  Pellston,  Mich. 
1965-1900 

Program  Director,  Bnvironmental  Biology,  Dlvisioii  Biology  ds  Medicine, 
National  Science  Foundation,  Washington,  D.C. 

Honorary  8ooietie$: 

The  Society  of  the  Sigma  Xi,  Chapt  Pres.  1960-67,  Phi  BpsUon  Phi,  National 

Botanical  Honorary  Society 
Phi  Kappa  PU 

Memberghip  in  Learned  Sooietiet: 

Ecoloi^cal  Society  of  America,  Secretary  195&-61 ;  Vice  Pres.  1965-66 ;  Presi- 
dent 1968-69 
American  Association  Adv.  Science-Fellow 
Botanical  Society  of  America 

American  Institute  of  Biological  Scientists— Member  Gov.  Board  1962-65 
American  Society  of  Naturalists 
Michigan  Academy  of  Arts,  Science  and  Letters 

Consultantships,  Panels,  etc: 

Advisory  Panel,  Bnv.  Biotogy  Program,  BMS,  NSF  1961-1965,  Advisory 

Ck>mm. 
Health  Physics  Program,  Oak  Ridge 
National  Laboratory  1966 ;  Division  BnviroBmental  Sciences  Advisory  Ck>mnL, 

NSF1966-. 
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Member,  USNC  for  IBP ;  Qhairman,  Snteommlttee  on  Human  Adaptability^  NAS 
Member,  Biometerology  Panel,  USNC  (IBP)    and  Committee  on  Atmoepberie 

Science,  NAS 
Member,  Committee  on  Environmental  Physiology,  Div.  of  Med.  Sci.,  XAS 
Chairman,  Committee  on  Human  Ecology,  Ecological  Society  of  America 
Member,  Air  Pollution  Training  Committee,  NCAPC/USPHS   (1963-1967) 
Member,  Committee  on  Bioclimatology,  American  Meteorological  Society 

STATEMENT  OP  DR.  LA  MONT  C.  COLE  (COEHTELL  TJNIVEESITT), 
PBESIDENT  OP  THE  ECOLOGICAL  SOCIETY  OP  AMEBICA;  AGOQH- 
PAHIED  BY  DR.  JOHN  E.  CANTLON  (MICHIGAN  STATE  UNIVER- 
SITT) ,  PRESIDENT-ELECT  OP  THE  ECOLOGICAL  SOCIETY ;  AND  DR. 
PREDERICK  SARGENT  11  (UNIVERSITY  OP  WISCONSIN,  GREEN 
BAY),  CHAIRMAN  OP  THE  COMMITTEE  ON  HUMAN  ECOLOGY 

Dr.  Cole.  Thank  you,  Mr.  Chairman.  I  am  happy  to  be  here.  I  have 
prepared  a  short  statement,  or  rather  short  statement  and  then  I 
would  like  to  touch  on  a  couple  of  other  points.* 

Ecology  is  the  most  interdisciplinary  of  the  sciences.  Properly,  it 
should  provide  the  scientific  basis  for,  among  others,  such  diverse 
fields  as  agriculture,  wildlife  management,  fisheries,  forestry,  some 
areas  of  public  health,  exploitation  and  utilization  of  mineral  resources, 
city  planning,  and  the  impact  of  man  on  the  environment. 

in  actuality,  agriculture,  mining,  and  industry  have  grown  to  their 
present  state  virtually  witnout  consideration  or  ecological  principles. 
The  impact  on  the  environment  is  becominf^  intolerame.  Soils,  bodies 
of  water,  and  the  atmosphere  are  polluted  with  a  great  variety  of  mate- 
rials. Areas  of  originally  usable  land  have  been  destroyed  as  have 
potentiallv  valuable  bodies  of  water. 

The  lack  of  consideration  of  ecological  principles  has  created  prob- 
lems with  pest  species,  and  attempts  at  correction  have  been  singularly 
little  influenced  bv  ecological  knowledge.  At  the  same  time  other  ac- 
tually or  potentially  valuable  species  of  plants  and  animals  ha\^  been 
exterminated. 

Many  ecological  relationships  are  very  subtle.  Had  ecolosfif^ts  been 
consulted  they  might  have  anticipated  the  disastrous  effect  of  the  Wel- 
land  Canal  on  Great  Lakes  fisheries.  Ecologists  did  predict  the  demise 
of  Lake  Erie.  Ecological  studies  now  could  oe  used  to  forecast  the  con- 
sequences of  cutting  or  defoliating  tropical  rain  forests  whether  in 
Arrica,  Asia,  or  Latin  America. 

Tropical  ecosystems  (plant  and  animal  communities  together  with 
their  nonliving  environments)  are  often  very  fragile  and  can  be  per- 
manently destroyed  by  unwise  attempts  to  manage  them.  Again  the 
ecological  factors  are  very  subtle  and  involve  the  nature  of  the  com- 
munity itself,  the  types  of  soils,  the  microorganisms  in  the  soil,  the  cli- 
mate, and  the  ways  in  which  the  climate  will  change  as  a  result  of 
altering  the  plant  community.  These  complexly  interacting  factors 
are  all  too  often  not  considered  when  man  sets  out  to  alter  a  region, 
and  ecology  is  not  a  traditional  factor  in  the  planning. 

Today  we  are  polluting  the  environment  more  rapidly  and  with  more 
materials  than  ever  before,  and  the  rate  is  increasing.  We  are  gener- 
ating more  inert  wastes  such  as  plastics  and  glass  flian  ever  before, 
and  vastly  more  highly  reactive  wastes  such  as  radioisotopes.  Before 

*See  also  app.  B,  p.  551,  for  additional  Infonnation  furnished  by^Dr.  Cole.. 
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the  controlled  release  of  atomic  energy  it  is  estimated  that  all  of  the 
radioisotopes  mider  human  control  consisted  of  about  10  grams  of 
radium.  Today  a  nuclear  plant  is  being  built  near  Oswego,  N.  Y.,  which, 
it  is  estimated,  when  in  operation,  will  every  day  release  into  the 
atmosphere  radioactivity  equivalent  to  180  grams  of  radium. 

We  are  hearing  reconmiendations  for  major  modifications  of  the 
earth  which  have  drastic  ecological  implications.  Some  of  these  are 
utterly  irresponsible  and  others  are  well-intentioned  proposals  from 
aUe  persons  who  are  simplv  unaware  of  the  ecological  implications. 
I  have  several  times  heard  leading  chemists,  thinking  about  ways 
of  aiding  agriculture,  propose  ways  of  intervening  in  the  nitrogen 
cycle  which,  if  successful,  could  speU  the  end  of  life  on  earth. 

We  are  talking  about  modifying  the  weather  ^which,  incidentally, 
man  has  inadvertently  been  aoing  since  his  early  historv),  of  con- 
necting the  Atlantic  and  Pacific  Ckjeans  by  a  tropical  sea-level  canal; 
of  mining  the  ocean  bottoms  and  at  the  same  time  trying  to  farm  the 
surface  waters,  and  of  innumerable  other  schemes  with  vast  ecological 
implications  which  are  simply  not  recognized  by  their  proponents. 

All  this  is  very  frightening  to  one  who  does  see  some  of  the  impli- 
cations, and  I  know  ecologists  who  have  simply  given  up  and  hope  tnat 
they  will  not  be  around  to  see  the  final  disaster  for  man.  However,  in 
the  Ecological  Society  of  America,  we  have  not  given  up.  We  have 
formed  a  vigorous  Committee  on  Public  Affairs  which  represents  a 
place  that  policymakers  can  come  to  for  competent  ecological  advice. 

The  Ecology  Study  Committee,  which  represents  the  long-range 
planning  arm  of  the  society,  has  studied  alternatives  and  has  con- 
cluded that  we  must  establish  some  sort  of  a  ^^National  Institute  of 
Ecology"  which  can  bring  together  in  readily  retrievable  form  the 
existing  information  about  ecosystems,  which  can  insure  that  research 
is  concuicted  on  vital  questions  where  we  are  at  present  largely  igno* 
rant,  and  (perhaps  of  greatest  interest  to  this  subcommittee)  which 
can  put  a  mass  of  authoritative  knowledge  and  thinking  at  the  dis- 
posal of  polic^akers  who  need  advice  on  ecolo^cal  questions.  We 
want  this  institute  to  have  the  capacity  to  undert&e  studies  in  depth 
when  it  is  presented  with  a  problem  for  the  solution  of  which  the  nec- 
essary data  do  not  yet  exist. 

The  trouble  in  the  past,  at  least  in  this  country,  has  been  that  policy- 
makers have  either  failed  to  recognize  ecological  implications  or  have 
directed  their  questions  to  bodies  of  scientists  and  engineers  that  were 
not  qualified  to  give  advice  on  ecological  problems.  Environmental 
management  policy  has  been  based  on  considerations  of  economics, 
enrineering  convenience,  and  political  expediency,  but  seldom  on 
esthetic  consideration  and  even  less  often  on  sound  ecological  con- 
siderations. 

Mr.  Daddario.  Dr.  Cole,  when  you  say  that  in  this  country  we 
haven't  done  these  things,  where  have  they  handled  the  situation 
better  or  are  jon  just  pomting  to  our  own  problem. 

Dr.  Cole.  I  just  didn't  want  to  be  too  broaa  on  this.  I  think  England 
has  done  a  bit  better  than  we  have,  but  it  has  been  far  from  what  it 
should  be  anywhere. 

Chairman  Miller.  Doctor,  isnt  England  putting  rather  high-level 
atomic  waste  into  the  North  Sea  ? 
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Dr.  Cole.  I  don't  know  the  amounts  gping  into  the  North  Sea,  Of 
course  they  are  creating  high-level  atomic  wastes  and  they  have  had 
at  least  one  rather  serious  reactor  accident 

Chairman  MiiiLER.  As  you  know,  there  is  a  counter  current  xmder 
the  Gulf  Stream. 

Dr.  Cole.  Yes. 

Chairman  Miller.  Can  the  effect  of  this  high-level  waste,  if  enough 
of  it  gets  into  the  North  Sea,  do  some  damage  on  the  Orand  Bwus 
and  to  the  fisheries  off  the  New  England  coast?  I  believe  these  isotopes 
have  an  affinity  for  shellfish,  particmarly . 

Dr.  Cole.  It  would  depend  on  what  they  are  putting  in  iherew  If 
they  are  putting  strontium-90  or  cobalt-60  in  there  these  coidd  ac- 
cumulate m  shefifish  and  could  cause  tremendous  damage.  Cobalt-60 
wasn't  even  known  to  be  produced  by  the  bomb  that  oontaminated  the 
island  of  Rongelap  in  the  Pacific  and  yet  2  years  after  the  blast,  the 
shellfish  there  were  extremely  radioactive.  They  wouldn't  be  safe 
to  have  on  your  table. 

Mr.  Daddario.  My  reason  for  asking  the  question  was  ji^  to  get  the 
definitions  right.  You  are  just  referring  to  what  we  are  aoing  and  you 
are  not  in  any  way  intending  by  tMs  to  make  comparisons  to  other 
areas? 

Dr.  CoLB.  No. 

This  proposed  National  Institute  of  Ecology,  in  addition  to  its 
functions  as  a  research  orsanization,  data  center,  and  advisory  body 
will  seek  to  further  the  inftision  of  ecological  information  into  educa- 
tion at  all  levela  In  testimony  I  gave  2  jears  ago  before  the  Senate 
Committee  on  Interior  and  Insular  Affau*s  I  emphasized  that  we  do 
not  now  have  enough  qualified  ecologists  and  that  not  enough  are 
being  trained  to  conduct  the  studies  and  furnish  the  advice  that 
society  urgently  needs. 

The  Ecology  Study  Committee  of  the  Ecological  Society  of  Amer- 
ica has  just  undertaken,  by  means  of  a  questionnaire,  to  learn  what 
the  training  situation  actually  is.  A  summanr  of  the  results  will  be 
presented  to  you  by  Dr.  Edward  S.  Deevey,  tfr.,  of  the  National  Sci- 
ence Foundation  who  is  a  regularly  attendmg  observer  of  the  ecology 
study  committee. 

It  is  clear  to  me  that  the  Nation  simply  must  step  up  the  training 
of  ecologists.  There  is  simply  no  substitute  for  the  type  of  interdis- 
ciplinary approach  which  is  instilled  in  ecologists.  Attempts  to  solve 
our  environmental  problems  solely  by  the  narrower  traditional  ap- 
proaches employed  oy  physical  scientists  and  engineers  will,  in  my 
opinion,  invite  disaster. 

Now  there  are  two  other  things  that  I  wanted  to  include  in  the  testi- 
mony but  in  the  haste  in  which  itw  as  prepared  I  didn't  get  time  to 
put  these  in.  Incidentally  there  are  copies  of  the  present  statement 
about  the  National  Institute  of  Ecolo^  available  to  you.  One  is  the 
question  of  giving  ecologists  field  trainmg.  This  is  an  outdoor  science, 
and  our  people  just  simply  have  to  get  out  and  see  how  ecosystems 
really  work  and  it  is  a  pet  project  of  mine  that  I  hope  we  can  bring  to 
fruition,  that  we  will  perhaps  under  this  Institute  operate  a  number  of 
field  stations  and  laboratories,  one  with  access  to  interesting  bodies  of 
fresh  water,  one  marine  station,  one  in  the  Tropics,  one  in  the  Arctic 
or  Alpine  situation,  and  one  in  an  arid  land  situation,  and  if  we  are 
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gping  to  have  thoroughly  trained  ecologists  that  can  answer  the  ques- 
tions and  provide  advice  on  the  things  we  are  doing,  they  need  expe- 
rience in  all  of  these  areas. 

The  second  point  I  wanted  to  make  has  slipi)ed  my  mind  at  the  mo- 
ment. It  will  come  back  to  me. 

Mr.  DAM>Aiao.  Yes. 

Are  the  next  two  statements  going  to  touch  on  the  National  Institute 
of  Ecology  and  spell  it  out  a  little  bit? 

Dr.  Deevby.  Mine  will  not. 

Dr.  Sargent.  Mine  will  not. 

Mr.  Daddario.  If  we  could  touch  on  that  a  moment,  how  do  vou 
Btracture  it,  where  do  you  place  it,  or  who  is  going  to  be  involved? 

Dr.  Cole.  I  am  preparmg  letters  to  approximately  20  ecologists 
representing  schools  that  have  established  programs  in  ecology.  Tliese 
wul  go  out  probably  next  week,  along  with  this  summary  statement  on 
the  Institute  which  you  have  available  here,  and  will  ask  for  an  ex- 
pression of  interest  and  wUlinffness  to  form  a  corporation  of  individ- 
uals as  the  parent  body  for  this  National  Institute. 

Our  plan  is  that  this  Institute  will  be  run  by  a  consortium  of  uni- 
versities, and  our  thinking  at  the  moment  is  that  this  corporation  of 
individuals  will  be  converted  over  into  a  corporation  of  universities, 
a  consortium,  when  a  certain  number,  perhaps  three  universities,  have 
actually  agreed  to  come  in  and  support  the  program. 

I  have  received  a  tremendous  number  of  letters  expressing  interest 
from  schools  that  don't  want  to  be  left  out  of  this,  places  that  I  would 
never  have  thought  of  as  having  an  ecological  program,  so  there  is  a 
very  great  deal  of  interest  in  this  and  a  strong  feeling  of  need. 

Mr.  Daddario.  Dr.  Deevey,  how  does  this  fit  into  the  planning  of 
the  National  Center  ior  Atoiospheric  Research  ? 

I  am  concerned  about  this  because  we  have  a  tendency  to  develop 
new  institutional  concepts  rather  than  take  into  consideration  those 
that  presently  exist  and  meld  them  together  so  that  you  do  have 
a  mixture  of  thinking.  A  mixture,  it  seems  to  me,  is  extremely  neces- 
sary in  this  regard.  Have  you  given  this  any  thought? 

Dr.  Deevet.  At  the  moment  the  group  that  has  been  making  the 
plans  assumes,  not  perhaps  having  thought  it  through,  that  the  Na- 
tional Center  for  Atmospheric  Research  is  a  model  and  not  a  stage 
for  a  National  Institute  of  Ecology.  The  procedures  that  ecologists 
would  adopt  in  developing  such  an  Institute  are  closely  similar  to 
those  the  atmospheric  scientists  adopted  15  years  ago  or  so.  But 
atmospheric  science  now  has  its  own  momentum  and  a  very  great  deal 
of  its  nigh  quality  has  been  generated  in  the  theater  of  this  relatively 
spectacular,  strong,  and  influential  group  of  central  premises  there 
at  Boulder. 

Tlie  idea  that  ecology  might  be  conducted  in  the  way  the  ecologists 
believe  it  must  foe  from  that  institute;  that  is,  from  NCAR,  has  not 
really  been  ^ven  much  thought.  Ecology  needs  and  gets  close  col- 
laboration with  atmospheric  scientists,  but  what  that  would  amount 
to  is  you  would  have  to  transform  a  substantial  fracti(m  of  them  or 
add  to  th^n  a  substantial  fraction  of  biologically  trained  rather  than 
physically  trained  scientists.  It  might  come  about  that  the  two  in- 
stitutes, if  the  Ecology  Institute  had  central  premises,  might  sit  side 
by  side  at  Boulder.  In  any  case,  the  field  stations  that  the  Ecology 
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Institute  would  be  concerned  with  would  not  in  all  cases  be  the  sam» 
field  stations  that  the  atmospheric  people  need.  However,  there  are 
some  that  well  might  be  the  same. 

Mr.  Daddabio.  I  don't  ask  the  question  because  I  contemplate  you 
have  this  all  fitted  into  your  mind,  nor  do  I  believe  that  you  do,  Dr. 
Cole,  but  you  are  thinkmg  about  the  establishment  of  an  Institute, 
which  you  would  have  to  in  some  way  work  harmoniously  into  pres- 
ently existing  activities. 

Mr.  Cole.  Yes;  we  appointed  a  subcommittee  of  the  Ecology  Study 
Committee  to  prepare  the  original  proposal  for  the  National  Institute 
and  they  met  out  m  Boulder  and  looked  over  the  NCAR  organization 
Tery  carefully,  so  there  was  a  good  deal  of  input  from  there  into  our 
plans. 

If  I  may,  the  other  point  I  wanted  to  touch  on  has  come  back  to  me, 
^uid  this  is  related  to  the  Institute.  There  is  a  very  great  need  to  acquire 
natural  areas,  natural  ecosystems  that  can  be  preserved  for  research 
pur]poses.  The  analogy  has  been  made  that  medicine  didn't  get  very  far 
untu  they  began  intense  study  of  the  healthy  human  body  anatomically 
"and  physiologically  and  the  same  thing  applies  to  ecosystems.  None  of 
us  know  enough  now  to  look  at  even  such  a  small  ecosystem  as  (me 
drainage  basin  for  a  river  and  predict  iust  what  some  particular  modi- 
fication may  do  to  the  life  there.  These  things  have  to  be  studied  in  their 
entirety  and  they  need  to  be  set  aside  for  research  before  man  destroys 
them,  and  the  same  would  apply  to  marine  communities  and  estuaries 
and  bodies  of  fresh  water  and  so  on. 

(The  following  additional  information  has  been  supplied  for  the 
record:) 

A  National  iNSTrrurs  of  Ecology  :  Synopsis  of  the  Plans  of  thb  Ecological 

Society  of  America 

Ecology  is  the  scientific  study  of  life-in-environment  It  is  not,  for  instance, 
the  science  of  management,  which  is  a  form  of  ix>litical  engineering.  It  is  not  the 
study  of  resource  aUocation,  wliicb  is  a  form  of  economic  engineering  with 
sociopolitical  components.  Nevertheless,  sociopolitical  and  economic  decisions 
regarding  resource  management  and  allocations  are,  in  significant  degree,  eco- 
logical dedisions;  professional  ecologist  have  the  necessary  knowledge,  as  weU 
as  the  duty,  to  participate  in  such  decisiona  They  expect  to  do  so^  not  by  '"caU- 
ing  for  a  stronger  voice  for  ecology  in  public  affairs**,  or  by  combating  some 
hypothetical  opposition,  but  simply  by  doing  better  ecology. 

STATUS  OP  THE  PLAN 

The  Ecological  Society  of  America  has  sought  for  at  least  tw^ity  years  to  find 
better  mechanisms  for  doing  better  ecology.  It  now  proposes  a  national  insH- 
tute  of  ecology,  with  research-and-development  centers  on  the  pattern  estab- 
lifibed  by  the  National  Center  of  Atmospheric  Research,  as  such  a  medmnisin. 
The  proposal  has  been  received  In  draft  form  by  the  Study  Oomsnittee  of  tlie 
Society  (LaMont  C.  Ck>le,  chairman).  It  was  drafted,  with  the  assistauce  of  a 
grant  (G-6073)  from  the  National  Science  Foundation,  by  a  anall  planning 
group  (Charles  Cooper,  Shelby  Gerking,  R.  S.  Miller,  chairman)  appointed  bj 
the  Study  Committee,  At  the  meeting  (Washington,  D.C.,  December  8,  19OT) 
that  considered  the  report,  the  Study  Committee  voted  to  implement  the  pro- 
posal by  asking  several  distinguished  ecologists  (names  and  number  suggested 
but  left  unspecified)  to  take  legal  and  fiscal  advice  and  incorporate  themselTos 
as  a  national  imstttute.  It  was  understood  that  operatincr  ownerftklp  of  t^ie 
institute  would  quickly  pass  to  a  group  of  universities,  and  it  was  snggeeted  that 
the  founding  members  should  hand  over  control  when  five  universities  had 
agreed  to  Join  the  institute.  The  "committee  of  founding  f&thers"  has  not  yet 
(February  15, 1968)  been  formed.  ^  • 
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The  Program  Director  f6r  Bnvlronmental  Biology*  NSF,  attended  the  Decem- 
ber 8  meeting.  At  the  suggestion  of  the  chairman,  he  has  prepared  this  synopsis 
at  a  longer  document  for  the  information  of  the  NSF  staff  and  others  who  haye 
reason  or  wish  to  discuss  the  Ecological  Society's  concept  Word  of  the  develop- 
ing plan  has  reached  the  press  (ag.  Science,  January  19,  1968,  page  287),  and 
has  been  brought  (without  writt^i  documentation)  before  the  Bxecntiye  Com- 
mittee, NAS/NBC  Division  of  Biology  and  Agricoltnre,  and  before  Committee 
I  (Besearch)  of  the  National  Science  Board.  It  must  be  emphasized  that  in  no 
sense  is  this  interim  report  a  proposal  before  the  National  Science  Foundation. 

OUTLINS  OF  THX  FLAN 

1.  Need, — ^A  national  institute  of  ecology  is  needed,  (1)  to  conduct  those  kinds 
of  ecological  research  that  cannot  be  conducted  by  independent  investigators 
working  in  single  universities  and  laboratories,  but  require  substantial  field 
facilities  and  concerted  multidisciplinry  team  effort;  (2)  to  help  coordinate  the 
nation's  ecological  research  by  providing  centralized  information-storage-and- 
retrieval  facilities  on  which  ecologists  and  public  agencies  can  draw;  (3)  to  co- 
ordinate and  strengthen  those  activities  of  ecologi»ts  that  (in  Bep.  Daddario's 
words)  "involve  ecology  in  relation  to  public  affairs  as  well  as  the  education  of 
ecologists  and  the  infusion  of  ecology  into  general  education  at  all  levels" ;  (4)  to 
perform  advisory  services  for  agencies  of  government  and  industry  that  express  in 
g(Mne  meaningful  and  constructive  way  "an  ecological  view"  of  action  programs  af- 
fecting environment.  Of  these  needs,  (1)  and  (2)  are  immediate  and  obvious,  and 
can  be  fulfilled  only  by  a  national  institute  and  a  professional  staff ;  (3)  and  (4) 
are  thought  of  as  no  less  urgent,  and  may  be  fulfilled  by  a  national  institute,  if 
only  because  of  its  strong  research  programs  and  high  visibility ;  but  a  single 
national  research  institute  is  not  the  only  mechanism,  or  necesarily  the  best 
mechanism  for  fulfilling  them.  These  matters  need  continued  discussion,  in  which 
the  Society's  Public  Affairs  Committee  will  undoubtedly  take  a  leading  role. 

2.  Need  for  research  on  ecosystems. — ^Eco^ystems,  being  partly  conceptual, 
are  elastic  units ;  for  some  purposes,  mainly  literary,  "spacesliip  Earth"  or  all 
of  North  America  are  ecosystems.  Working  ecologists  rarely  concern  themselves 
with  such  large  units.  Very  small  ecosystems,  such  as  old  fields,  small  lakes,  or 
those  that  can  be  synthesized  in  the  laboratory,  need  much  more  reserach,  but 
most  of  it  can  continue  to  be  independent  and  Uie  facilities  required  are  conven- 
tional. However  informative,  the  results  of  such  studies  cannot  be  extrapolated 
to  larger  patches  of  nature,  containing  more  biological  and  environmental 
diversity,  without  loss  of  rigor  or  predictability.  Ecosystems  that  require  sub- 
stantial field  facilities  and  new  modes  of  concerted  team  research  are  those 
of  intermediate  scale,  of  the  order  of  drainage  basins,  "airsheds",  and  biomes 
such  as  grassland  and  tundra.  Such  systems  are  geographically  dispersed,  and 
their  geographical  variability  is  intrinsic  to  their  sdentlflc  interest  As  they 
cannot  be  brought  into  any  laboratory,  laboratories  must  be  brought  to  them. 

New  technologies,  mainly  geophysical,  geochemical,  and  statisticiU,  have  only 
recently  enabled  ecologists  to  study  terrestrial  systems  of  such  magnitude.  (In 
aquatic  ecology,  especially  oceanography,  the  ecosystem  concepts  and  the  tech- 
nologies have  been  available  for  a  longer  time.)  The  necessary  intelectual 
resources  obtained  by  interdisciplinary  collaboration,  are  rapidly  being  developed. 
Any  kind  of  team  research  needs  careful  attention  to  its  organization  if  high 
quality  and  scientific  initiative  are  to  be  preserved.  It  is  this  kind  of  organization, 
as  much  as  the  day-to-day  conduct  of  the  research,  that  a  national  institute  of 
ecology  is  intended  to  provide. 

In  all  systems  defined  and  studied  on  this  comparatively  large  scale,  man's 
activities  are  environmental  parameters  that  range  from  important  to  dominant 
Man-dominated  systems,  like  other  systems,  do  not  produce  energy,  but  only 
transform  it  If  attention  is  concentrated  on  the  output  of  ecosystems,  the 
ecological  term  is  "productivity."  When  the  focus  is  on  internal  transformations 
and  frictions,  one  aj^ropriate  word  is  "pollution."  "A  pollutant  is  a  resource 
out  of  place."  It  follows  that  understanding  of  the  metabolism  of  ecosystems — 
both  positive  and  negative  aspects — ^is  the  chief  pn^ctical  benefit,  as  well  as  the 
chief  intellectual  satisfaction,  of  ecology. 

Examples  of  projects  on  large-scale  ecosystems,  all  genudlnely  multidiscipUnary, 
are  the  Yale-Dartmouth-U.S.  Forest  Service  project  at  Hubbard  Brook,  New 
Hampshire,  the  OTS  tit>pical-forest  project  in  Costa  Rica,  and  the  IBF-sponsored 
program  on  Analysis  of  Ecosystems,  which  plans  intensive  and  comprehensive 
study  of  six  major  biomes. 
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These  examples  are  from  terrestrial  ecology.  Older,  more  familiar  examples 
are  all  aquatic,  sucli  as  the  ABOsponsored  study  of  the  Sargasso  Sea,  or  the 
Interna tional  Indian  Ocean  Program.  A  mocb  older  example  <oa.  1916)  is  the 
work  of  the  San  Francisco  Bay  Marine  PiUng  Commission,  a  pioneer  estuarine 
project  that  badly  needs  re-doing.  It  is  as  examples  of  '*pure"  science  applied 
to  large  systems  that  ecologlsts  find  these  projects  iatellectually  exciting.  It  is 
noteworthy  that  all  are  using  or  i^an  to  ose  human  iafinentes  (''disturbance*') 
as  a  technique  of  experimental  or  quasi^xperiisental  manlpalBtion.  The  notion 
Is  that  only  under  controlled  stress  can  the  homeostatie  properties  of  complex 
systems  be  fully  tested.  As  this  familiar  strategy  Is  applied  to  large  and  complex 
systems  containing  men  and  tiieir  culture,  any  distinction  between  *'basic'*  and 
"applied"  research  tends  to  become  meaningless. 

3.  Research  and  *^developmenf*  functions. — ^The  primary  functDon  of  the 
national  institute,  with  its  scientific  staff  worlting  out  of  one  or  more  well- 
equipped  laboratory  centers,  should  be  to  conduct  research  in  general  ecology. 
It  would  do  this  by  bringing  all  the  resources  of  modem  science  to  bear  on 
understanding  large  ecosystems  in  their  totality.  Projects  would  be  partly  self- 
generated,  and  partly  undertaken  at  the  request  of  goremfaient  agencies  and 
industry.  Funding  of  the  latter,  at  least,  would  be  contractual ;  the  independence 
of  the  institute  to  accept  or  reject  projects  must  be  assured.  "Development"  in 
this  context  is  not  management  or  exploitation ;  it  is  understood  to  be  the  methods 
logical  development  (remote  sensing,  computer  technology,  etc.)  needed  to  do 
better  fundamental  research.  Human  influence  on  ecosystems  can  never  be 
ignored,  but  tbe  focus  of  the  institute's  research  should  be  on  life-in-environ- 
ment,  not  on  human  ecology  per  se. 

4.  Educational  and  puhlicHnformation  ftmctions. — As  a  coordinating  research 
arm  of  several  universities,  the  institute  would  play  a  major  role  in  ecological 
education.  Its  explicitly  educational  functions  are  regarded  as  secondary,  how- 
ever, in  the  sense  that  most  of  them  would  proceed  automatically  from  a  pro- 
gram of  high-grade  comprehensive  research.  Initially  they  would  be  exercised 
tiirough  such  tested  devices  as  pre-  and  post-doctoral  traineeshlps,  foreign- 
exchange  fellowships,  affiliate  professorships,  lectures,  seminars,  and  short 
courses,  and  informal  "institutes  of  advanced  study".  More  innovative  and  perhaps 
more  effective  devices  for  improving  ecological  education  at  all  levels  would 
have  to  be  developed  with  care,  If  propaganda  and  political  advocacy  are  to  be 
avoided.  Particular  care  would  have  to  be  exercised  if  any  educational  or  advis- 
ory functions  are  undertaken  with  the  support  of  public  funds. 

5.  An  economic  model. — Bcologists  see  no  essential  diffierences  between  ecology 
and  economics,  in  respect  either  to  academic  orientation  or  social  significance. 
In  fact  ecology  can  be  considered  the  natural-science  component  of  economics,  and 
at  a  very  abstract  level  its  governing  concepts  are  mathematically  equivalent 
Bcologists  therefore  note  with  respect  and  some  ^nvy  the  degree  to  which  eco- 
nomic ideas  are  internalized  by  all  educated  persons.  Moreover,  politically  con- 
cerned but  conservative  ecologists  admire  the  ability  of  economists*  profe»>donal 
organizations  to  devote  themselves  to  free  though  ©ocially-oriented  inquiry  while 
remaining  politically  uncommitted.  Such  an  organl«ation  as  the  Brookings  Insti- 
tution is  therefore  an  attractive  model  for  a  national  institute  of  ecology.  Its 
organization  and  research  programs  were  studied  by  the  subcommittee,  and  emu- 
lation is  strongly  recommended.  The  Brookings*  private  endowment  is  not  so  easy 
to  emulate,  however. 

6.  An  atmospheric-sciences  model. — ^A  closer  analogy,  in  that  both  are  natural 
sciences,  utterly  dependent  on  data  from  a  jgfobal  field,  and  use  partly  identical 
methods,  exists  between  ecology  a<nd  atuMspheric  sdenoe.  The  subcommittee 
therefore  looked  at  the  National  Center  for  Atmospheric  Research  (NCAR)  with 
special  care.  In  some  respects  the  NCAR  model  may  be  unnecessarily  elaborate. 
Ecology  has  less  need  than  metetorology  for  synoptic  data,  gathered  simultane- 
ously on  a  continent-wide  or  world-wide  scale,  and  Bome  of  the  in^rumental  and 
human  apparatus  that  is  essential  tor  good  meteorology  would  be  wast^iul  dupli- 
cation in  ecology.  The  idea  of  a  central  facility  that  is  both  a  palladium  and  a 
cynosure,  though  strongly  appealing,  was  not  considered  essential  by  the  sub- 
committee. In  all  important  respects,  however,  good  ecology  and  good  atmospheric 
research  have  identical  needs— ^or  a  nuclear  scientific  staff  and  flexible  research 
program,  for  coordinated  field  stations  and  mobile  laboratories,  and  tor  central 
premises  and  program  services — and  NCAR  was  found  to  be  a  near-perfect  model 
of  a  national  institute  of  ecology.  Outstanding  among  its  attractive  features  an* 
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XCAR's  strong  and  responsive  relations  with  university-based  science  and  educa- 
tion, and  the  subcommittee  paid  special  attention  to  the  spon«>ring  and  governing 
roles  of  UCAR,  the  parent  consortiimi  of  universities. 

7.  Institutional  arrangements  and  alternatives. — A  national  institute  of  ecology 
is  so  clearly  in  the  national  interest,  and  would  bo  obviously  be  dependent  on 
contractual  relations  with  the  federal  government  for  much  of  its  funding,  that 
the  plan  for  an  independent,  private  research  agency  may  seem  to  usurp  the 
prerogatives  of  government  Federal  laboratories  for  the  study  of  life  in  environ- 
ment already  exist  Many  members  "of  the  Ecological  Society  work  in  them.  Could 
not  one  of  these  be  enlarged,  or  several  of  them  be  linked  together,  to  accomplish 
the  objectives  of  a  national  Institute?  The  idea  has  much  appeal,  especially  to 
forei^iers  familiar  with  such  research  arms  of  national  governments  as  the 
Natural  Environment  Research  CJouncil  (UK),  the  C.S.I.R.O.,  the  D.S.I.R.,  and 
many  others. 

Only  a  little  familiarity  with  U.S.  federal  research  is  needed,  however,  for  the 
idea  to  lose  much  of  its  charm.  Which  federal  laboratory  or  agency  might  assume 
the  functions  that  ecologists  have  in  mind?  To  which  department  should  It  be 
attached?  Ecologists  note  with  mingled  amusement  and  despair  that  polluted 
water  '"belongs"  to  Interior,  polluted  air  "belongs"  to  HEW,  polluted  soil 
"belongs"  to  USD  A,  while  AEC,  potentially  the  most  dangerous  xwlluter  of  all 
three  environments,  is  the  chief  federal  sponsor  of  research  on  ecosystems. 
All  these  agencies  have  responsibility  for  action  programs,  for  surveillance,  and 
for  enforcement  of  policies.  In  this  context,  fundamental  research  rarely  carries 
highest  priority  when  funds  are  reduced. 

No  d^reepect  is  intended  by  these  remarks.  Federal  scientific  research  is 
excellent  science.  There  are  many  good  reasons  for  the  situation  that  exists,  and 
there  is  a  great  variety  of  coordinating  devices.  But  it  seemed  to  the  subcom- 
mittee, after  some  reflection  (and  much  first-hand  familiarity  with  several  kinds 
of  federal  support  for  ecology)  that  no  government  agency  is  (or  no  new  govern- 
ment agency  can  long  remain)  nimble  enough,  far-sighted  enough,  or  in  close 
enough  tou<^  with  the  universities  where  the  nation's  real  sdentiflc  strength  lies, 
to  substitute  for  an  independent  national  institute  of  ecology. 

In  caHing,  not  for  "better  liaison",  but  for  action  that  is  within  the  capacity 
of  university-based  ecologists,  the  subcommittee  was  aware  that  the  recom- 
mended institutional  arrangement,  a  consortium  of  universities.  Is  also  beginning 
to  lose  some  of  its  charm.  At  least  academic  administrators  are  doubtful  that 
their  own  institutions  can  participate  in  many  more  of  them,  without  detriment 
to  their  own  fundamental  objectives.  As  public-administra.tion  devices,  consortia 
are  undergoing  rapid  evolution;  some  are  already  quasi-independent  "manage- 
ment corporations",  and  some  may  follow  the  COMSAT  route  to  a  "puiblic-private 
corporation".  The  subcommittee  recognized  its  own  ignorance  of  administrative 
matters,  and  preferred  to  leave  the  corporate  form  of  the  national  institute  of 
ecology  to  development  in  more  experienced  hands.  It  suggested  only  that  (as 
with  UOAR)  a  fiscal  officer  of  each  founding  university  be  inoliided  among  the 
'^founding  fathers".  In  any  case,  the  subcommittee  was  familiar  with  the 
Organisation  for  Tropical  Studies  <OTS),  recognized  its  near-identity  of  purpose 
with  a  national  Institute  of  ecology,  and  assumed  that  the  members  of  OTS  would 
be  the  most  appropriate  member  universities,  at  least  inltiaUy.  The  fact  that  the 
Central  University  of  Costa  Rica  is  a  member  seemed  to  point  in  the  right  direc- 
tion; the  participation  of  Canadian,  West  Indian,  and  Mexican  Universities 
would  add  enormously  to  the  strength  of  the  proposed  organization. 

8.  Open  questions, — At  this  stage  in  the  Study  Committee's  planning,  a  large 
number  of  questions,  including  the  name  and  some  aspects  of  the  nature  of  the 
proposed  national  institute  of  ecology,  are  left  open.  The  Connnittee  can  and  does 
recommend,  but  all  further  decisions  remain  to  be  taken.  These  include  the  form 
and  provisions  of  the  articles  of  incorporation,  the  list  of  "founding  faiiiers",  the 
mode  of  financing,  the  choice  of  a  Director,  the  size  and  nature  of  his  staff,  the 
scope  and  direction  of  the  research  program,  the  number  and  location  of  operat- 
ing centers,  and  the  degree  to  which  the  institute  goes  beyond  its  research  func- 
tkxis  to  perform  roles  in  ecological  education  and  public  aifaira  Advice  will  be 
needed  from  many  people,  and  not  just  from  ecologists.  Presumably,  by  the  time 
suitable  candidates  for  staff  positions  are  identified,  and  a  Director  chosen,  most 
policy  decisions  and  many  research  plans  will  have  been  made.  The  Committee 
hopes  for  expeditious  progress  but  does  not  urge  ha»te. 

9.  The  role  of  the  Society,  and  of  the  National  Academy, — ^The  Ecological  So- 
ciety of  America  is  a  learned  society,  founded  on  a  17th  century  model,  and  its 
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main  (and  vitally  important)  function  is  to  promote  interchange  of  sdratific 
ideas  between  scientiets.  Those  who  expect  it  to  restructure  its  own  organization 
"to  meet  the  needs  of  science  in  the  20th  century"  simply  do  not  know  scientists, 
or  understand  how  science  is  done.  Some  of  the  best-endowed  learned  societies  in 
the  U.S.  have  strong  organizations  and  central  ofQces  but  do  not  conduct  scien- 
tific retearach,  though  they  sponsor  a  great  deal  of  it,  and  publish  much  more. 
Neither  can  the  Ecological  Society  accept  corporate  responsibility  for  research 
that  it  sponsors,  evaluates,  or  publishes.  Still  less  can  it  be  placed  in  any  non- 
scholarly  stance  involving  political  advocacy,  "educating  the  decision  makers**, 
or  many  of  the  action  programs  some  of  its  critics  would  like  to  undertake. 

It  follows  that  in  recommending  and  in  effect  sponsoring  a  national  institute 
of  ecology,  the  Society  neither  changes  its  own  role  nor  becomes  legally  or  even 
scientifically  responsible  for  the  institute's  organization  or  program ;  it  expects 
to  remain  free  to  criticize,  to  publish,  or  not  to  publish  ecological  research  done 
by  or  under  the  auspices  of  the  national  Institute.  Thus,  if  its  Study  Ckmimittee's 
recommendations  are  followed,  the  Society's  position  will  be  that  of  godfather, 
not  parent,  and  it  can  only  hope  that  the  relation  will  be  one  of  which  it  can  be 
proud. 

Similar  considerations  apply  to  the  National  Academy  of  Sciences.  Through  its 
study  groups,  the  committees  and  boards  of  the  National  Research  Council,  the 
Academy  would  be  bound  to  take  notice  of  the  existence  of  a  national  institute  of 
ecology.  It  would  often  be  obliged  tx)  appraise  its  programs,  recommend  or  per- 
haps contract  for  new  ones,  or  ( a  function  which  seems  imperative  to  ecologists) 
refer  many  environmental  problems  to  the  national  institute  for  study  and  ad- 
vice. The  Academy's  National  Research  Council,  however,  is  not  an  "operating 
arm",  as  research  councils  are  in  other  countries.  It  evaluates,  stimulates,  and 
sponsors  research  projects,  but  it  owns  no  institutes  and  conducts  no  research  in 
its  own  name.  There  is  no  reason  to  expect  it  to  own  a  national  institute  of  ecology. 

In  1962  the  Academy  issued  a  report  (NAS/NRC  Pub.  lOOOA)  that  said,  in 
part,  "It  seems  vital  to  establish  without  delay  a  broad-gauged  agency  charged 
with  the  continuing  examination,  identification,  and  assessment  of  changes  in 
the  natural  resources  picture,  and  of  their  potential  effects  upon  each  other  .  .  . 
Such  ...  an  intelligence  agency  (would)  be  able  to  feel  the  pulse  of  the  eco- 
system, as  it  were,  and  to  register  and  assess  incipient  developments  before  they 
have  reached  critical  dimensions  .  .  .  The  contemplated  agency  should  not,  how- 
ever, be  given  powers  of  decision  or  enforcement,  and  it  should  steer  clear  of  the 
political  arena."  Noting  that  this  sounds  remarkably  like  a  national  institute  of 
ecology,  the  Study  Committee  assumes  that  the  NAS/NRC  will  look  with  favor 
on  its  own  efforts  to  bring  such  an  agency  into  being. 

Mr.  MosHER.  Mr.  Chairman. 

Mr.  Daddario.  Mr.  Mosher. 

Mr.  Mosher.  One  of  the  practical  examples  mentioned  in  the  testi- 
mony is  the  disastrous  effects  of  the  Welland  Canal  on  Great  Lakes 
fisheries.  I  don't  want  a  long  dissertation  on  that,  but  I  would  like  two 
or  three  further  sentences.  What  are  you  talking  about  there? 

Dr.  Cole.  I  might  qualify  that  to  the  extent  to  say  that  the  ori^nal 
Welland  Canal  opened  in  1833, 1  believe,  and  if  this  started  the  disas- 
trous effects,  ecologists  couldn't  have  nredicted  it  The  present  canal 
was  opened  in  1932  and  then  they  could  nave  been  predicts. 

What  happened  was  little  forage  fish,  the  alewives,  moved  through 
the  canal  into  the  upper  Great  Lakes  and  the  sea  lamprevs  moved  m. 
They  are  predatory  on  trout  and  similar  fishes.  TTie  sea  lampreys  in- 
creased in  numbers  until  they  wiped  out  the  white  fish  industry  in  Lake 
Michigan  and  Lake  Huron  and  they  damaged  it  in  Lake  Superior. 

Now  the  trout  were  apparently  keeping  down  the  alewives  by  preying 
on  them.  With  the  demise  of  the  trout  as  a  result  of  the  sea  lampreys, 
the  alewives  could  multiply  without  limit,  esse\itially.  Consequwitly 
last  year  we  had  the  situation  of  Chicago  and  Milwaiikee  beaches  ]uk 
littered  with  piles  of  dead  alewives 
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Mr.  Mo6HER«  Tou  mean  the  canal  gave  access  to  the  Lakes? 

Dr.  Cole.  Yes;  you  see  they  couldn't  cross  the  Niagara  Falls  and  the 
Canal  goes  around  it 

Mr.  Sf  osHER.  You  think  that  someone  might  have  anticipated  that, 
if  consulted? 

Dr.  Cole.  By  1932 1  think  they  might  have,  yes. 

Chairman  Mnxiat.  Doctor,  I  thiii  there  are  lots  of  examples  where 
people  use  live  bait  when  they  fish  and  when  they  are  through  fishing, 
if  they  haven't  used  all  of  the  bait^  they  dump  them  into  the  stream  and 
the  first  thingyou  fcaow  these  fisn  are  taking  over  the  stream. 

Dr.  Cole.  Those  are  usually  carp  and  they  have  damaged  a  great 
many  lakes  in  that  way. 

Chairman  Miller.  The  Sacramento  River  and  San  Joaquin  River, 
are  filled  with  carp.  I  would  be  interested  in  knowing  how  they  got 
there.  There  was  a  man  of  German  extraction  that  had  some  land 
on  a  low-lving  island  in  the  Sacramento  River.  He  sent  to  Germany 
and  had  the  lake  stocked  with  carp.  Then  he  invited  his  friends  up 
l3e(»use  these  are  great  fish  in  Germany.  Then  a  break  came  and  the 
carp  washed  from  the  lake  into  the  river. 

Dr.  Cole.  There  are  many  such  examples.  Both  the  starling  and 
English  sparrow  were  brought  into  this  country  deliberately  and 
rabbits  were  introduced  deliberately  in  Australia.  In  fact,  they  didnt 
take  the  first  time.  It  took  a  second  introduction  to  get  them  established. 

Chairman  Miller.  Mongoose  were  brought  into  Hawaii. 

Dr.  Cole.  And  in  Jamaica  too.  They  would  love  to  know  how  to  get 
rid  of  the  mongoose  now. 

Mr.  Daddakio.  You  touched  on  the  need  to  set  aside  certain  areas 
untouched  and  imcluttered  by  man  at  this  time.  Considering  the  prob- 
lems we  have  here  and  recognizing  that  in  most  instances  it  is  impos- 
sible, how  do  you  intend  for  your  National  Institute,  from  an  ecological 
point  of  view,  to  get  the  kind  of  a  readingon  the  problems  that  pres- 
ently exist  in  the  various  river  basins  ?^ach  of  these  is  different. 
Would  you  be  able  to  make  recommendations  so  that  we  can  readjust 
and  turn  them  back  into  imusable  streams  ? 

Dr.  Cole.  I  think  we  will  have  a  very  important  start  on  that  from 
the  international  biological  program.  There  are  proposals  to  study 
in  detail  the  desert  biome,  the  grassland  biome,  and  a  number  of 
studies  on  different  types  of  river  basins.  These  will  be  int«rdiscipli- 
nvLTV  studies  going  into  the  chemistry  and  hydrology  as  well  as  the 
biological  situation  and  putting  all  of  this  together  we  will  be  able 
to  form  much  better  judgments  about  the  functioning  of  these  sys- 
tems we  can  at  present. 

Mr.  Daddario,  Your  answer  to  that  then  is  that  the  Congress  should 
take  into  consideration  programs  presently  before  it,  such  as  the  in- 
ternational biological  program,  and  see  to  it  tliat  those  programs  are 
funded  so  that  you  can  develop  this  capabOitjr  which  doesn't  presently 
exist  and  will  not  exist  unless  that  program  is  properly  funded? 

Dr.  Cole.  I  think  that  is  very  important.  Now  it  could  be  done 
through  a  national  institute,  but  since  detailed  proposals  have  already 
been  prepared  to  get  started  on  this,  why  that  seems  to  me  like  the 
logical  way  to  proceed. 

Mr.  Daddario.  Dr.  Cole,  you  have  been  auoted  to  the  effect  that  the 
oxygen  in  the  atmosphere  might  be  depleted  by  certain  manxnade 
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changes.  I  wonder  if  you  could  touch  upon  the  evidence  that  is  there. 
How  can  this  be  understood  so  that  man  could  with  good  judgment  do 
what  is  necessary  to  overcome  the  problem  ? 

Dr.  Cole.  Well,  the  only  reason  there  is  oxygen  in  the  atmosphere 
is  that  green  plants  are  continuously  putting  it  there  by  photosyn- 
thesis. iRiese  are  plants  not  only  on  land  but  also  in  the  oceans  where 
about  70  percent  of  the  oxygen  is  generated.  Photosynthesis  stops  at 
night  in  the  dark  and  on  land  and  high  latitudes  it  practically  stops 
during  the  winter,  so  we  are  dependent  for  oxygen  being  produced 
in  other  places  being  brought  in. 

Now,  every  year  we  are  burning  fossil  fuels  faster  than  we  did  the 
year  before,  and  all  of  this  is  usmg  up  oxygen,  so  we  are  increasing 
the  rate  of  use  and  at  the  same  time  we  are  cutting  off  plants  on  land 
and  the  Food  and  Drug  Administration  estimates  that  we  are  putting 
half  a  million  different  types  of  chemicals  into  the  oceans  without 
any  study  being  made  of  whether  these  might  be  poisonous  to  the 
marine  plants  or  not. 

If  we  should  by  some  miscalculation  poison  all  of  the  marine  dia- 
toms, this  would  cut  off  70  percent  of  our  oxygen  supply  and  the 
oxygen  content  of  the  atmosphere  would  start  to  decrease  unless  we 
agr^d  to  a  moratorium  on  burning  fossil  fuels. 

I  have  attempted  some  very  rough  calculations  for  this  country* 
The  data  aren't  very  good,  but  I  took  the  1966  rate  of  use  of  fossil 
fuels  in  tihe  United  States,  the  coel,  petroleum  and  natural  gas,  and 
assumed  that  it  was  all  completely  oxidized,  and  I  compared  mis  with 
what  could  be  produced  in  the  way  of  oxygen  by  the  plants  in  the 
48  coterminous  States,  and  to  the  extent  you  can  trust  these  rough 
figures,  we  lare  using  oxygen  1.6  times  as  fast  as  our  plants  can  pro- 
duce it,  so  we  are  absolutely  dependent  on  its  being  brought  in  from 
the  Pacific  Ocean  and  Mexico  and  similar  places. 

As  I  say,  I  am  not  very  happy  witai  these  data,  but  I  think  we  are 
in  the  right  ballpark  with  that  estimate.  We  cant  go  on  paving  a 
million  acres  of  land  each  year  and  putting  it  out  of  productivity 
without  risking  eventually  some  at  least  local  crisis  with  the  oxygen 
in  the  atmosphere  during  winter  nights,  say,  but  these  widescale 
atmospheric  movements  are  not  even  well  enough  known  to  let  us  put 
down  really  precise  figures  on  this  risk. 

Dr.  Saboent.  Mr.  Daddario,  I  would  like  to  add  another  dimension 
to  Dr.  Cole's  statement.  I  draw  from  my  article  "Adaptive  Strategy 
for  Air  Pollution,"  a  reprint  of  which  you  have.  Weathw  modification 
from  the  burning  of  fossil  fuels  and  the  discharge  of  other  wastes  into 
the  atmosphere  is  now  well  recognized  by  meteorolc^sts.  Information 
publi^ed  last  year  in  Science  by  Ludwig  and  McCormick  from  the 
Taft  Sanitary  Center  in  Cincinnati  indicated  that  the  turbidity  of  an 
atmosphere  has  increased  about  77  percent  at  Davos,  Switzerland^ 
where  there  is  a  meteorological  station  of  100  years'  duration,  located 
at  1,604  meters  above  sea  level,  far  away  from  big  cities.  An  increased 
turbidity  of  the  atmosphere  means  that  radiant  energy  coming  to  us 
from  the  sun  is  being  reduced  and  the  photosynthetic  process  which 
Dr,  Cole  talked  about  depends  on  the  receipt  of  this  solar  energy. 

With  still  greater  increases  in  the  turbidity  of  the  atmosphere,  a 
point  may  be  reached  at  which  the  input  of  solar  energy  becomes 
madieauate  to  drive  the  photosynthetic  process. 
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Another  influence  that  man  has  had  that  is  reducing  the  input  of 
solar  energy  is  the  jet  airplane.  These  aircraft  produce  a  vapor  trail. 
Dr.  Boberts  of  the  National  Center  for  AUnospheric  Besearch  has 
produced  some  beautiful  pictures  showing  these  contrails  evolving 
mto  cirrus  clouds.  The  cirrus  clouds  reflect  sunshine  back  into  space 
and  it  does  not  get  to  the  ]^lant 

There  is  also  an  increase  m  the  number  of  freezing  nuclei  Vincent 
Schaeffer  of  the  State  University  of  New  York  at  ^bany  has  shown 
an  increase  in  freezing  nuclei.  These  nuclei  ccmtribute  to  the  growing 
haziness  of  the  atmospnere.  These  influences,  which  are  over  and  above 
-what  Dr.  Cole  has  mentioned,  threaten  tne  oxygen  supply  of  the 
atmosphere  because  they  reduce  the  energy  that  drives  the  photo- 
synthetic  process. 

Mr.  Daim>abio.  On  your  jetstreams,  are  you  theOTizing? 

Dr.  Saroknt.  I  do  not  refer  to  the  jetstreams,  but  to  the  contrails 
made  by  jet  aircraft.  The  picture  on  the  front  of  my  article  which 
you  have  shows — ^illustrates  this  phenomenon.  Dr.  Boberte  gave  me 
that  i^otograph. 

Mr.  Daumjoo.  By  jetstreams,  I  really  meant  jet  aircraft  disturb- 
ances. Are  you  theorizing  there  or  do  you  believe  it  is  a  hard  reality 
that  this  is  what  is  taking  place? 

Dr.  Sasgbkt.  Yes,  I  believe  it  is  taking  place.  More  and  more  fre- 
Hiuently  one  sees  the  vapor  trail  or  the  contrail  evolving  into  a  cirrus 
aeck. 

Mr.  Daddahio.  Why  don't  we  continue  on?  Either  Dr.  Cantlon  or 
Dr.  Sargent  can  contmue  with  their  remarks. 

Dr.  Saikont.  I  think  we  had  Dr.  Cantlon  scheduled  next. 

Dr.  CAirriiON.  Let  me  first  make  one  observation  about  the  oxygen 
matter  since  it  is  before  you. 

It  is  worth  reflectii^  that  a  fairly  sizable  percent  of  the  oxygen 
released  from  the  sea  is  released  in  a  relatively  small  number  ox  the 
major  up  welling  areas  in  the  ocean  surface.  The  recent  disaster  on 
the  English  coast  of  an  oil  tanker,  and  the  more  recent  one  in  Puerto 
Bico,  is  enough  to  ^ve  us  pause.  What  happens  if  one  of  these  in- 
creasingly more  massive  tankers  flounders  in  a  place  that  contaminates 
these  big  upwelling  areas,  and  what  happens  if  the  petrochemicals 
it  is  carrying  happen  to  be  reasonably  herbicidal  in  nature  ? 

We  are  dealing  now  with  phenomena,  the  scale  of  which  requires 
somewhat  more  care.  These  matters  shouldn't  alarm  us,  but  we  should 
be  thinking  forward  to  what  micht  be  the  result  of,  and  what  are 
the  probabilities  of  occurrence  of  a  series  of  these  mnds  of  thin^ 
I  don't  think  it  is  necessary  to  be  overly  worried  about  this  at  the 
moment,  but  these  are  things  we  ought  to  begin  getting  better  data  on. 

Chairman  Miller.  Where  do  these  upwellings  in  the  ocean  take 
place  ?  Aren't  theypretty  much  located  all  over  the  ocean  ? 

Dr.  Cantlon.  No;  they  are  highly  localized.  For  instance,  the  big 
Peruvian  upwell.  As  a  matter  of  fact  they  occur  in  the  very  places 
in  which  the  great  world  fisheries  occur,  and  the  reason  the  fisneries 
are  there  is  the  presence  of  the  upwell. 

Chairman  Mjllem.  I  can  tell  you  a  story  about  that  I  used  to  be 
executive  officer  of  California  fishery  and  game.  We  used  to  catch 
sardines  off  the  coast  of  California  and  they  made  extensive  studies 
trying  to  find  out  why  this  took  place,  but  it  wasn't  until  after  I  was 
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in  Congress  that  they  were  briefing  me  on  what  might  be  the  effects 
of  dumpmg  atomic  wastes  into  the  Pacific,  and  a  young  biologist 
mentioned  fliis.  I  said,  "Why  do  you  catch  them  there  ?" 

He  said,  "There  is  a  big  sea  moimt  down  there,  Mr.  Miller,  and  the 
ocean  current  comes  in  and  it  wells  up."  Of  course,  this  brought  the 
fish,  the  food  life  of  the  fish  and  such  to  the  surface.  I  thought  these 
upwellings  were  well  scattered  pretty  much  throughout  the  world. 

Dr.  Caxtlon.  That  is  right,  and  if  you  look  at  the  matter  of  per- 
centage of  oxy^n  release,  we  need  not  contaminate  the  total  ocean. 
Enough  herbicide  unintentionally  released  in  a  relatively  selected 
group  of  local  areas  might  add  a  serious  additional  burden  on  our 
oxygen  circulation  system. 

Air.  Daddario.  I  have  another  question  in  my  mind,  but  I  think 
Dr.  Deevey  has  something. 

Dr.  Desbvey.  If  I  may  simply  interject  a  related  biogeochemical 
point  to  what  Dr.  Cantlon  has  said.  The  matter  of  the  suISde  system 
is  of  extreme  importance,  likewise,  to  the  maintenance  of  oxygen 
in  the  oceans  and  in  the  atmosphere.  We  have  now  be^un  to  reauze 
that  the  sulfate-reducing  bacteria,  most  of  which  probably  exist  in 
the  sea  bottcnn  or  on  the  continental  shelves  in  blue  muds,  and  also 
in  the  bottom  of  lakes  and  marshes — in  anaerobic  situations,  make 
their  living  by  reducing  sulfate  to  sulfide.  That  leaves  the  oxyg^i  be- 
hind, you  see,  in  the  course  of  reducing  the  sulfur.  Thus,  although 
one  understands  this  not  at  all  on  a  global  scale,  it  is  essential  to  Set 
a  clear  picture  of  the  relative  metabolism  of  sulfur  as  compared  to  the 
metabolism  of  carbon,  which  is  what  this  amounts  to. 

It  looks  as  though  the  sulfide-sulfate  .^Tptem  is  the  major  balance 
wheel  that  keeps  the  system  operating.  What  follows  then  is  that  a 
threat  to  the  metabolism  of  all  of  the  sulfur  bacteria  in  the  sea  would 
be  as  great  a  threat  to  the  maintenance  of  oxygen  in  the  atmosphere 
as  the  destruction  of  all  the  green  plants. 

Mr.  Daddario.  Dr.  Cantlon,  in  answer  to  the  chairman's  question, 
you  sort  of  capped  it  off  by  saying  it  is  nothing  that  we  really  oiight 
to  be  so  concerned  about  at  the  moment.  One  of  the  points  that  sticks 
in  my  mind  in  Dr.  Cole's  statement  is  that  these  thmgs  ought  to  be 
planned.  We  are  putting  much  of  our  land  under  concrete  and  mac- 
adam and  what  not,  and  in  Vietnam  we  are  certainly  not  planning 
what  is  going  to  happen  by  the  defoliation  processes.  Shouldn't  we  he 
concerned  and  shouldn't  we  put  this  thing  into  perspective  so  it  can 
be  understood  ? 

One  of  the  problems  in  this  whole  area  is  that  statements  are  made, 
some  of  them  scary  and  some  of  them  not  so  scary,  so  finally  people 
just  kind  of  shrug  their  shoulders  about  them.  The  more  I  hear  about 
It  the  more  I  am  convinced  that  there  is  a  present  need  for  planning 
so  the  people  will  understand  why  it  is  important. 

Chairman  Miller.  Mr.  Chairman,  the  areas  being  defoliated  in  Viet- 
nam would  be  miniscule  compared  to  the  rain  forests  in  Vietnam  and 
in  Southeast  Asia,  let  alone  the  rain  forests  in  South  America.  I  don't 
think  we  want  to  get  too  scared  of  what  is  going  on  there.  It  is  a  com- 
paratively small  strip.  I  think  what  we  must  be^  concerned  with  is 
the  effect  of  chemical  pesticides  and  certain  chemical  fertilizers  that 
get  into  the  river  basins  and  are  washed  to  sea  and  into  our  estuaries* 
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I  think  they  are  consummg  as  much  oxygen  as  some  of  these  other 
things.  Isn't  this  a  real  threat  that  we  are  concerned  with  right  now  ? 
Mr.  Daddario.  Mr.  Chairman,  I  am  subject  to  the  same  problem  in 
my  thinking  process  as  you  people.  When  these  points  are  raised,  such 
as  defoliation,  and  it  may  not  be  the  most  important,  but  certainly  you 
have  to  take  all  of  these  things  into  consideration. 
They  all  play  a  part ;  don't  they  ? 
I>r.  CoML  Yes. 

Chairman  MnjLER.  Lon§  before  the  word  "defoliation"  was  intro- 
duced, 'way  back  in  the  eighties,  a  copper  plant  was  established  in 
California  that  completely  defoliated  10  tunes  more,  or  100  times 
more  area  as  wUl  be  defoliated  in  the  war  in  Vietnam.  It  left  red 
hills  that  eroded.  I  know  you  know  where  the  area  is  I  am  talking 
about.  Now  fortunately  it  is  under  water.  It  is  part  of  that  area  that 
forms  Lake  Shasta.  Hfowever,  as  a  result  of  a  copper  operation,  you 
went  through  lands  that  looked  like  the  deserts  of  Australia. 

Dr.  Comb.  I  agree  with  Mr.  Daddario  and  I  am  worried  about  these 
things.  I  think  the  important  point  is  that  man  is  now  so  completely 
predominant  in  the  world  and  he  is  doing  all  of  these  things  at  once 
and  just  trusting  to  luck  that  he  won't  bring  on  a  disaster. 

For  example,  DDT  is  now  practically  a  normal  constituent  of  the 
world  environment.  It  has  turned  up  m  the  fat  of  penguins  in  the 
Antarctic  and  can  be  found  in  the  ice  on  Ala^a  glaciers  and  places 
where  it  has  never  been  used^  but  if  that  happened  to  be  a  deadly 
poison  for  some  of  the  essential  microorganisms,  we  could  have  put 
the  world  out  of  business  by  now. 
Chairman  Milur.  Isn't  it  deadly  to  microormnisms  ? 
Dr.  Coi^.  Very  recent  studies  have  shown  DDT  is  definitely  damag* 
in^  the  algae  growth  in  Long  Island  Sound. 

Mr.  Daddario.  You  did  say  that  ecolo^cal  studies  now  could  be  used 
to  forecast  the  consequences  of  defoliating  tropical  forests,  and  ecol- 
ogy is  not  a  traditional  factor  in  planning.  I  don't  understand  that  to 
mean  it  is  a  dangerous  situation,  but  because  it  has  been  done  it  gives 
you  a  laboratory  within  which  you  can  come  to  some  determination 
about  what  this  does  mean  and  you  can  put  into  better  perspective 
what  ought  to  be  done  in  other  areas. 

Dr.  Cole.  Some  tropical  rain  forests  probably  can  stand  the  use  of 
defoliants  and  others  can't.  The  important  thing  is  that  most  of  these 
tropical  soils  are  very  low  in  nutrients  and  the  nutrients  that  come 
down  with  leaf  fall  and  falling  trees  and  so  forth  have  to  be  re- 
cycled. The  plants  have  to  be  in  growing  condition  there  to  seize  these 
or  they  leach  out  in  the  ground  water. 

Now  this  can  be  studied  ecologically^.  You  can  study  the  streams 
draining  an  area  before  and  after  defoliation  and  actually  measure  the 
losses  of  these  essential  nutrients,  such  as  fixed  nitrogen  and  phosphates 
and  things  of  that  sort.  A  very  recent  study  published  in  Science  re- 
fers to  an  area  up  in  New  Hampshire  where  they  have  done  just  this. 
They  have  measured  the  mineral  content  over  several  years  of  the 
streams  draining  this  watershed  and  then  they  cut  the  trees  off  up 
there  and  spraywi  a  herbicide  to  keep  the  vegetation  from  regenerat- 
ing and  found  a  tremendous  increase  in  the  outflow  of  nutrients  that 
plants  require. 
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In  tropical  regions  this  is  likely  to  be  much  more  serious  because  the 
soils  are  so  poor  in  nutrients  in  the  first  place,  but  you  would  have  to 
study  this  situation  in  Vietnam  to  tell  whether  you  are  doing  some- 
thing that  will  prevent  that  rain  forest  from  regenerating. 

Mr.  Daddabio.  The  opportimity  to  study  it  ought  to  be  taken 
advantage  of. 

Dr.  Cole.  I  would  think  so;  yes. 

Chairman  Miller.  I  think  that  it  is  highly  essential  that  you 
stuchr  it. 

Mr.  DADDARia  Would  you  proceed? 

Dr.  Cantlon.  I  would  like  to  start  off  with  paraijhrasing  the  re- 
marks of  a  scientific  collea^e  at  an  advisory  committee  for  one  of 
the  Federal  agencies  in  which  we  were  discussing  ways  of  attackinjg 
our  burgeoning  environmental  problems.  His  remarks  brought  this 
discussion  to  a  climax  and  this  is  approximately  what  he  said : 

I  keep  hearing  strong  pleas  tor  encouraging  the  investigation  of 
natural  purification  phenomena  and  the  need  for  more  and  better 
ways  to  halt  increasinff  pollution.  Why  aren't  we  concentrating  our 
scientific  efforts  instead  of  increasing  tolerance  to  pollution? 

That  is  a  rather  interesting  thought^  and  at  a  quick  assessment,  it 
looks  like  this  is  indeed  an  oversight.  Yet  with  a  little  quiet  reflecti<xi, 
you  can  see  that  such  a  view  is  itself  symptomatic  of  the  aimlessness 
with  which  we  have  addressed  ourselves  to  our  environment  because 
it  is  based  on  two  rather  false  premises. 

iFirst,  it  assumes  that  the  present  forms  of  pollution  that  we  now 
suffer  are  themselves  essential  and  inescapable  byproducts  of  our 
modem  industrial  living;  and,  seomd,  that  man  ana  a  very  few  do- 
mesticated plants  and  animals  are  the  only  creatures  on  earth  that 
we  need  to  worry  about. 

Now  setting  aside  one's  own  moral  and  ethical  considerations  about 
which  organisms  deserve  to  live  on  this  planet,  we  can  address  our- 
selves to  man's  strategy  for  maintaining  a  satisfactory  environm^it 
in  a  more  coldly  scientific  way. 

It  has  been  said  many  times  that  resources  out  of  place  really  are 
pollution.  Pollution  wouldn't  exist  if  we  effectively  managed  our 
resource  system.  Sewage-contaminated  water  is  not  only  degraded 
water,  it  also  represents  potentially  useful  organic  materials.  Heat 
pollution  from  our  powerplants  might  actually  be  utilized  in  a  more 
effective  waste  processing  system.  An  engineer  faced  with  designing 
a  system  for  processing  wastes  would  like  to  have  a  cheap  source  m 
^^®rgy,  while  in  another  part  of  the  same  surburban  area  unutilized 
heat  may  be  creating  its  own  separate  pollution  problems. 

An  approach  which  looks  at  tJie  overall  pollution  mix  may  well  yield 
not  only  useful  insights  into  improving  environmental  quality,  it 
could  lead  to  intrinsically  valuable  technological  breakthroughs.  I 
think  it  would  be  a  disaster  indeed  to  assume  we  are  stuck  with  our 
present  kinds  and  amounts  of  pollutants.  We  surely  shouldn't  expend 
scarce  public  funds  to  increase  tolerances  to  today's  stupidities.  I  tnink 
this  would  be  the  worst  possible  thing  to  do. 

However,  generating  even  more  trauma  in  ecologicallv  aware  per- 
sons is  this  widely  held  nonsense  that  man  and  a  veritable  handful  of 
domestic  plants  and  animals  are  all  that  are  essential  to  maintain  the 
ecosystems  that  sustain  us.  If  this  were  true,  we  could  learn  to  Iovb 
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pollution,  we  could  I^reed  our  domestic  plants  and  animals  to  resist 
pollution  and  evade  forever  the  responsibility  and  the  expense  of  halt- 
ing our  accelerating  rate  of  pollution.  A  moment's  reflection  on  Dr. 
Cole's  earlier  remarks  clearly  demonstrates  that  we  don't  have  this 
option. 

We  cannot  permit  the  demise  of  lar^  numbers  of  the  earth's  essen- 
tial, but  poorly  known  or^nisms.  Tms  is  just  not  a  possible  course 
of  action.  A  rather  spine-chilling  observation  in  this  regard  is  that  no 
man  and  no  i^up  ox  men  right  now  can  tell  us  which  of  the  creatures 
that  are  on  this  earth  are  necessary  to  continue  in  good  health  the  os- 
teins that  sustain  us  and  those  that  in^ire  us.  There  is  no  way  at  this 
mosMot  to  figure  oat  what  the  irreducible  biota  for  our  biosphere  is. 

Mr.  Daiwario.  Does  that  lead  us  to  the  conclusion  that  they  all  are 
important? 

l>r.  Cantlon.  In  the  absence  of  positive  information  it  is  safer  and 
more  comfortable  to  assiune  they  can  all  play  a  role. 

It  is  rather  interesting  to  note  that  it  now  costs  something  to  keep 
30-odd  whooping  crames  from  becoming  extinct  At  what  pomt  do  we 
shift  each  additional  species  to  a  spedal  jeopardized  species  list  and 
assume  the  burden  of  preventing  its  extinction? 

Chairman  Miuubr.  You  ou^ht  to  take  that  off  the  record  because 
you  will  have  some  conservationists  in  here  who  value  the  whooping 
crane. 

Dr.  Cantlon.  I  would  be  on  their  side.  Dont  misunderstand  me.  I 
am  not  opposed  to  conserving  ^peciea  I  thdnk  this  is  a  highly  pertinent 
operation,  but  it  is  an  expense  we  need  not  have  to  bear.  We  should  not 
permit  species  to  be  driven  to  so  precarious  a  position. 

Mr.  Dasoabio.  Any  concern  about  the  ones  oeing  tilled  off  without 
our  knowing  anything  about  it? 

Dr.  Cantlon.  Very  much  sa  The  very  lai^  bulk  of  the  organisms 
in  the  soil  are  as  yet  unknown.  We  not  only  don't  know  which  forms 
are  there,  we  don't  know  what  impact  herbicides,  insecticides  and 
chemical  fertilizers  are  having  on  uiem.  Nor  do  we  know  what  the 
impact  of  smoke,  smog,  and  changes  in  plant  cover  will  be.  We  don't 
know  what  is  happening  to  the  biota  of  the  estuaries,  the  Continental 
Shdf  and  the  ocean  m  rigorous  detail.  We  have  no  due,  really. 

Now  to  think  that  we  could  breed  resistance  to  any  sizable  list  of 
pollutants  (Dr.  Cole  mentioned  a  list  of  a  half  million  diemicals 
goin^  into  the  sea) — imagine  trying  to  breed  resistance  ia  any  sizable 
number  of  species  to  a  htuf  miluon,  or  even  50  pollutants. 

Mr.  Daddakio.  Don't  you  develop  resistance  every  time  you  ride  up 
die  Jersey  Turnpike? 

Dr.  Cantlon.  I  don't  know  whether  it  is  resistance  or  resilience. 

Mr.  Daddario.  It  is  certainly  not  tolerance. 

Dr.  Cantlon.  You  are  right. 

Chairman  Millbr.  I  am  glad  you  used  that  and  not  George  Brown's 
Los  Angeles  area. 

Dr.  Cantlon.  It  is  obvious  that  this  idea  of  breeding  tolerance  is 
patently  absurd  as  a  fundamental  pollution  strategy.  I  referred  earlier 
to  a  case  of  a  competent  scientist  sulvisiag  such  a  course  of  action  to  a 
group  of  people  addressing  themselves  to  pollution  and  environmental 
quabty  problems.  How  can  we  explain  having  a  man  that  well  edu- 
cated and  that  ignorant?  This  is  really  a  worrisome  thing  because  the 
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Congress,  the  Federal  agencies,  State  and  local  governments  are  all 
seeking  advice  and  they  are  getting  mixed  signals. 

Mr.  Daddario.  Maybe  he  was  just  trying  to  stir  people  up,  that  is  alL 

Dr.  Cantlon.  He  succeeded. 

Chairman  Miller.  Doctor,  how  are  you  going  to  do  this  when  sci- 
entists themselves  or  people  who  are  accepted  in  a  discipline  make 
mistakes,  or  make  statements  that  you  would  expect  a  layman  to  make. 
I  am  a  layman.  During  the  war  when  food  was  scarce  tnere  was  great 
pressure  on  us  to  increase  the  amount  of  fish  that  could  be  takm  off 
the  Pacific  Coast  and  no  less  than  a  dean  at  the  now  University  of 
California,  at  Davis — then  the  farm  school — made  a  very  do^natic 
statement  that  you  could  produce  so  much  food  per  acre  on  lands, 
you  could  produce  so  much  food  out  of  each  acre  of  the  ocean. 

Do  you  agree  with  that? 

Dr.  Cantlon.  It  depends  on  the  piece  of  ocean. 

Chairman  Millesl  That  is  it,  but  he  didn't  say  that  It  was  just  so 
many  millions  of  acres  of  ocean  and  what  we  could  take  out  of  it.  He 
knew  more  about  that  than  perhaps  a  good  fisherman. 

Dr.  Cole.  This  is  why  we  are  trying  to  tell  you  to  come  to  the  ecrfo- 
gists  for  advice. 

Mr.  Daddario.  That  is  the  point  We  would  like  to  know  what  the 
prescription  is,  rather  than  the  warning  about  these  things.  How  do 
we  put  it  all  in  place?  Do  we  have  enough  ecologists,  and  ^ucation? 
What  is  the  program?  What  do  you  suggest? 

Dr.  Cantlon.  Let  me  move  ahead  then  since  you  are  already  aware  of 
the  need  for  improvement. 

First  of  all  let  us  look  at  public  education,  it  is  here  I  think  we  have 
to  start.  It  is  worthwhile  noting  that  every  State  to  my  knowledge, 
requires  that  every  student  in  the  public  schools  be  required  to  take  a 
course  that  tells  him  how  his  Government  works.  These  are  courses  in 
civics,  American  Government,  or  whatever.  Most  public  school  cur- 
ricula also  require^  for  example,  either  in  physical  education,  hygiene, 
or  other  courses,  instruction  in  how  his  own  body  works.  These  are 
essential  thinffs,  but  to  my  knowledge  there  isn't  a  single  Stat^  in 
these  United  States  that  requires  a  course  that  instructs  the  student  in 
how  the  systems  that  sustain  him  work — ^not  one  State.  This  is  a  rather 
remarkable  thing,  a  glaring  gap  in  a  modem  urbanite's  education. 

Now  currently  there  is  m  operation  around  the  country  some 
attempts  to  instill  a  sort  of  conservation  ecology  in  the  grade  schools 
and  there  are  various  kinds  of  training  programs  in  this  regard.  While 
I  think  these  are  rather  useful,  I  think  that  we  may  in  fact  be  making 
another  rather  serious  blunder. 

If  we  are  going  to  communicate  to  the  urban  dominated  population 
of  this  country  at  the  moment,  we  have  to  ^ve  him  a  systems  view  of 
his  world  and  give  him  some  comprehension  of  how  this  "complex 
machine"  works  that  gives  him  his  food  and  his  water  and  removes  his 
wastes.  He  doesn't  get  that.  You  can't  give  it  to  him  by  taking  him  out 
and  showing  him  a  beautiful,  pristine  brook  or  lake  or  waterfall  or  a 
forest.  He  has  to  learn  it  in  terms  of  the  system  he  knows,  which  is  his 
home.  There  is  no  reason  in  the  world  why  you  couldn't  instill  a  fairly 
adequate  sjrstems  knowledge  in  a  youngster  in  terms  of  how  his  home 
works,  considering  what  it  takes  to  sustain  it.  How  much  watershed, 
how  much  agricultural  land,  how  much  energy,  transportation, 
oxygen,  and  so  forth.  r^r^^]^ 
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Maw  bringing  in  the  groceries  is  bringing  in  a  quantity  of  energy. 
We  have  the  tables  for  converting  various  produce  to  energy  units.  This 
could  be  a  f airiv  adec^uate  matn^natics  problem  for  uie  youngster 
learning  his  mathematics.  The  weight,  energy  and  crude  chemistry  of 
his  garbage  and  waste  materials  aj^in  could  be  calculated.  How  much 
water  does  it  take  to  serve  a  family  and  how  many  square  miles  of 
watershed  are  necessary  to  guarantee  this  much  water,  etc. 

We  could  incorporate  such  instruction  from  elementary  level  through 
high  school  and  replace  a  fundamental  flaw  in  our  whole  educational 
system.  This  flaw  is  the  total  absence  of  a  systems  look  at  the  world 
in  which  he  lives.  This  would  be  one  of  my  first  recommendations. 

Now  I  think  a  second  kind  of  thing  that  we  need  to  seriously  con- 
sider is  deliberate  stimulation  of  more  research  into  the  natural  purifi- 
cation phenomena.  There  is  a  whole  array  of  natural  purification 
processes  operating  in  our  ecosystem ;  for  example,  atmospheric  particle 
scrubbing,  phosphorous  uptake  in  streams,  et  cetera.  It  has  been  sug- 
gested (ana  I  don't  have  the  slightest  clue  as  to  whether  this  a  valid, 
scientific  assessment  or  not)  that  one  might  be  able  to  scrub  a  large  part 
of  the  smog  out  of  the  California  airshed  by  artificially  generating 
small  thundershowers.  If  this  can  be  done  by  some  reasonably  economi- 
cal means,  it  might  be  cheaper  to  use  atmospheric  scrubbing  rather  than 
direct  source  removal.  I  don't  suggest  that  this  is  wise;  I  use  it  as  an 
illustration  only. 

We  ought  to  know  a  great  deal  more  about  the  biological  uptake 
of  inorganic  nutrients  by  aquatic  and  terrestrial  ecosystems.  Here  you 
have  2-billion-odd  years  of  evolution  which  has  been  operating  to 
favor  organisms  with  elegant  nutrient  scrubbing  capabilities.  These 
species  hSye  lived  in  a  world  in  which  nutrients  are  scarce.  They  are 
microscopic  systems  that  are  self-generating  and  self -maintaining.  I 
would  defy  any  engineer  to  design  a  system  that  is  self-generating, 
self -maintaining,  minutely  divide,  and  can  run  on  solar  energy.  We 
ought  to  be  exploiting  these  systems  much  more  effectively  than  we 
are  in  abating  pollution.  It  occurs  to  many  of  us  that  appropriate 
coupling  of  the  need  for  green  space,  and  processing  of  waste  water 
could  be  explored.  Southern  California  has  already  begun  and  many 
untried  avenues  beg  exploration.  Again,  thegain  comes  from  a  systems 
view  of  the  whole  array  of  opportunities.  Wfiat  is  waste  in  one  context 
can  in  another  be  a  valuable  resource. 

Thirdly,  I  would  say  that  modeling  and  simulation  of  natural 
and  manmade  ecological  systems  ought  to  be  greatly  expanded  and 
encouraged.  Chairman  Daddario  mentioned  ftiis  at  the  beginning 
and  I  am  in  complete  agreement.  We  don't  have  enoujf^h  data  at  the 
moment  to  do  this  adequately.  Nevertheless  some  rather  interesting  and 
even  startling  first  approximations  have  been  made  by  Dr.  Frederick 
Smith  at  Ann  Arbor.  He  has  been  using  the  crude  but  best  available 
data  for  computer  simulation  studies  of  stability  in  ecological  systems. 
What  happens  when  one  species  is  reduced  or  doubled  by  an  order  of 
magnituae  in  these  complex  systems?  The  outcomes  in  the  computer 
simulation  were  unpredicted  by  the  ecologists  who  have  been  looking 
at  these  systems.  We  just  don't  know  enough  about  them. 

The  International  Biological  Program  may  be  one  means  of  get- 
ting a  better  understanding  of  these  complex  systems.  I  think  we  could 
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enhance  a  very  fundamental  piece  of  this  Nation's  science  and  tech- 
nology by  supporting  the  U.S.  contribution  to  the  IBP. 

W^  ought  also  to  be  thinking  in  terms  of  Bemidoroeetication  of  rela- 
tively complex  microcosms.  By  microcosms  I  have  in  mind  small  ar- 
rays of  multiple  species  such  as  the  little  terrarium  we  have  probably 
all  seen  as  youngsters  in  school.  These  microcosms  have  beautiful  ex- 
perimental properties,  but  more  than  that  they  have  absolutely  ir- 
replaoable  bioassay  capabilities. 

We  need  to  be  able  to  predict  what  the  systems  outcome  of  a  par- 
ticular pollutant  might  be.  Now,  if  one  deals  with  pure  cultures  and 
makes  a  study  of  the  behavior  of  one  organian,  it  may  not  give  you 
a  clue  about  the  behavior  of  a  sj^stem  of  species.  While  no  two  systwns 
behave  the  same  a  consistent  effect  of  a  pollutant  on  a  range  of  bioassay 
microcosms  could  be  useful  in  understanding  more  about  pollution. 

We  ought  really  to  be  screening  major  parte  of  the  world's  genetic 
and  ecological  information  for  ite  potential  in  polluti<m  abatement. 
The  USDA  has  for  many  years  operated  a  plant  introduction  center 
and  an  animal  introduction  center.  They  have  been  looking  at  a  small 
fraction  of  the  world's  biological  diversity  with  the  idea  of  how  y<Hi 
mi^ht  eat  it,  wear  it  or  enjoy  looking  at  it.  No  one  to  my  knowledge  is 
seriously  searching  the  world's  biota  to  find  a  better  species — or  more 
likely — better  species  combination  to  crack  the  phosphorus  problem 
before  it  destroys  our  lakes.  We  ought  really  to  be  exploring  this  sort 
of  thing. 

Now  to  return  to  the  matter  of  advisers — and  it's  worth  noting  that 
you  dont  have  anjrthing  like  unbiased  people  sitting  in  front  of  you 
here  today.  We  think  ecoloj^ste  have  some  useful  winga  to  say  and 
we  are  delighted  you  have  given  us  a  chance  to  say  some  of  them,  but 
I  think  that  a  word  of  caution  is  due  here. 

Eoologists  working  alone  don't  provide  a  really  useful  advisory  unit 
The  ecologiste,  the  engineers,  the  economists,  the  sociologists  and  the 
political  scientiste  together  make  the  kind  of  body  ultimately  that  you 
are  j?oing  to  need.  Those  of  us  who  have  been  active  in  the  Ecological 
Society  have  observed  the  creation  of  an  environmentally  oriented 
board  or  advisory  committee  that  pronoimced  and  evaluated  programs 
in  this  area,  but  on  which  there  wasn't  one  ecologically  knowledgeable 
member.  Prestigious,  yes;  intelligent,  yes;  ecologicafly  educated,  na 

Now  I  think  that  the  idea  of  a  Council  of  ES)logical  Advisers  is 
one  kind  of  way.  I  don't  pretend  to  have  thought  this  one  throu^ 
enough  to  know  whether  that  is  the  best  way  to  do  it  This  issue  is 
really  your  realm  anyway,  not  ours.  It  does  seem  to  me  that  an  inter- 
agency committee  working  alone  is  utterly  ineffective  for  this  type  of 
need.  I  don't  believe  an  interagency  committee  can  in  fact  override  the 
vested,  long-entrenched  intereste  of  the  respective  individual  Federal 
agencies.  Interagency  coordination  is  an  absolutely  essential  partial  in- 
gredient, but  by  itself  it  cannot  create  and  it  can't  really  evaluate  long- 
range  merite  tetween  alternatives.  So  I  would  dose  by  saying  there 
are  a  number  of  avenues  I  think  that  we  could  move  ahead  on  and  I 
am  very  pleased  to  know  you  gentlemen  are  seriously  considering  it 

Thank  you. 

Mr.  Daddario.  You  are  very  kind.  Dr.  Cantlon,  to  come  and  give 
us  this  statement.  I  hope  we  will  have  a  chance  to  come  back  and  ask 
you  some  questions. 
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I  think  we  ought  to  proceed,  however,  with  Dr,  Sargent  and  Dr. 
Deevey. 

Dr.  Sargent.  I  am  chairman  of  the  Human  Ecology  Committee,  and 
in  that  capacity  would  say  a  few  words  about  the  area  of  human 
ecology.  I  am  also  a  dean,  so  I  hope  you  will  be  kind  to  me,  Mr.  Miller. 

Chairman  Miller.  Oh,  I  am  very  kind.  Don't  get  me  wrong.  Doctor. 
I  just  tell  you  these  things  because  sometimes  even  in  the  sacred  white 
towers  you  need  a  little  cleaning  out.  Ma^be  it  is  in  some  of  those 
towers  that  the  ecologists  find  most  of  its  resistance  rather  than  here. 

Mr.  Daodario.  TTiere  are  hardly  any  of  those  white  towers  left  any 
more. 

Dr.  Sargent.  In  Green  Bay  we  just  have  a  large  field,  in  which 
someday  there  will  be  a  imiversity  campus. 

The  area  of  human  ecology  has  only  recently  been  established  within 
the  ecological  society  but  it  has  had  a  long  tradition  which  has  been 
rather  stormy.  I  think  the  position  that  the  current  Committee  on 
Human  Ecology  prefers  to  taKe  is  that  really  there  is  only  one  ecology ; 
what  we  need  to  ao  is  bring  man  back  into  tne  ecological  thinking. 

I  think  Dr.  Cole's  remarks  emphasize  that  point  of  view.  Man  is  a 
unique  organism  among  the  animals  that  inhabit  the  globe  primarily 
because  he  has  chosen  a  somewhat  different  way  to  adjust  to  his  en- 
vironment than  other  organisms.  He  has  what  we  call  culture.  He  can 
modify  his  environments.  For  a  long  time  he  modified  his  environment 
without  much  regard  to  the  impact  the  modifications  might  be  having. 
Now  we  are  fac^  with  a  situation  where  his  capability  of  capturing 
energy,  molding  and  extracting  from  the  landscape,  and  so  on  is  pro- 
ducing effects  which  are  harmful  not  only  to  him  but  to  the  whole  living 
environment. 

Our  task  in  human  ecology,  within  the  context  of  the  Ecological  So- 
-ciety  of  America,  is  to  bring  the  human  component  back  into  ecology. 
We  are  really  dealing  with  one  ecology  and  man's  dependence  on  one 
terrestrial  ecosj^tems,  if  you  will. 

The  committee  has  posed  several  questions  which  are  in  line  with 
John  Oantlon's  remarks.  These  are  questions  which  we  would  like 
to  deal  with  in  a  national  conference  for  which  we  are  currently  seek- 
ing financial  support  These  questions  would  be  of  interest  to  you,  I 
thmk,  because  they  relate  to  the  work  of  your  subcommittee. 

The  first  question  is,  Can  systems  analysis  be  used  to  solve  the 
problems  of  urban  integration  ?  I  don't  pretend  to  know  the  answer  to 
this  question,  but  it  does  raise  some  intriguing  possibilities. 

The  second  question  is,  what  insights  into  the  use  of  resources  can 
be  derived  from  basic  stratejEfic  processes  of  social  and  political  be- 
havior? The  use  of  resources  is  largely  determined  by  these  behaviors 
and  about  them  we  need  to  have  much  more  understanding. 

What  are  the  alternative  strategies  for  managing  the  introduction 
of  manmade  substances  into  the  biosphere?  Here  an  example  is  the 
use  of  silver  iodide  in  weather  modification.  Silver  is  a  toxic  sub- 
stance. Not  very  much  is  known  about  biogeochemistry  of  silver.  The 
evidence  so  far  from  measurements  of  silver  in  the  environment  result- 
ing from  cloud  seeding  is  that  it  is  at  very  low  levels,  but  Dr.  Charles 
Cooper  of  the  University  of  Michigan  and  I  have  become  con- 
cerned about  whether  or  not  silver  might  concentrate  as  it  flows 
:through  the  ecosystems  in  the  same  way  that  the  DDT  concentrates. 
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Somewhere  along  the  line  in  an  organism  in  the  hierarchy  of  organis^ms 
from  the  primary  producers  up  to  the  higher  consumers,  there  will  bo 
a  buildup  of  silver  and  a  toxic  level  wiU  be  reached  in  the  tissue. 

Since  so  little  is  known  about  silver  and  its  biogeochemistry,  it  would 
behoove  us  to  look  at  this  matter.  How  is  silver  managed  in  ecosystems  ? 
We  are  using  it  very  extensively  in  cloud  seeding  operations  at  the 

Present  time.  Of  course  this  same  concept  applies  to  the  question  of 
iocides  which  Dr.  Cole  has  covered  quite  adequately. 

Another  question  is,  What  are  the  economic  implications  of  environ- 
mental quality  control  via  recycling  of  wastes  and  regulation  of 
technological  productivity?  I  think  vou  dealt  with  this  question  in 
your  report  on  "Environmental  Pollution."  This  is  an  unanswered 
question  that  needs  to  be  given  serious  consideration. 

Still  another  question  is.  What  are  ecological  implications  of  the 
quest  to  broaden  man's  resource  base,  for  example,  the  quest  for  water 
and  food  ?  One  of  the  programs  aimed  at  broadening  the  water  resource 
base  is  weather  modincation.  In  this  context  a  high  priority  is  model- 
ing ecosystems.  With  mathematical  models  of  ecosj'stems,  one  can  ex- 
periment through  the  use  of  computers  rather  than  actually  manipulat- 
ing natural  processes.  Dr.  O.  W.  Roberts  has  stressed  this  viewpoint 
in  a  number  of  recent  talks.  It  would  be  much  less  disastrous  for  man 
to  examine  the  ecological  consequences  of  weather  modification  by 
manipulating  the  meteorological  factors  in  a  mathematical  model 
than  to  proceed  empirically  with  intervention  in  natural  processes. 

In  our  quest  to  increase  our  capability  to  produce  food,  we  in- 
troduced fertilizers  and  pesticides;  these  practices  have  produced 
problems  such  as  those  Dr.  Cole  has  alluded  to.  We  can  look  on  agri- 
culture really  as  dealing  with  manmade  ecosystems.  These  ecosystems 
have  to  be  managed  by  man  and  they  have  to  be  kept  rather  prfmitive 
so  they  will  have  maximum  productivity.  Because  it  did  seem  to  be 
a  major  factor  enhancing  productivity,  we  have  greatly  augmented 
the  nitrogen  used  as  fertilizer.  This  material  is  now  running  off  into 
our  ground  waters  where  it  may  lead  to  nitrate  intoxication  in  those 
drinking  the  water.  Eutrophication  of  streams  and  lakes  is  another  end 
result  of  such  wasteful  use  of  fertilizers. 

So  these  implications  have  to  be  looked  at  very  carefully.  One  mat- 
ter that  has  increasingly  bothered  me  about  the  handling  of  the  en- 
vironmental quality  problems  is  that  we  have  fragmented  our  ap- 
proach. Separate  ag^icies,  groups,  boards,  and  committees  tend  to 
focus  their  attention  only  on  water  or  only  on  land  or  only  on  air 
or  only  on  the  urban  environment.  Each  is  really  a  part  of  one  svstem 
and  I  think  in  order  to  make  an  effective  approach  to  these  problem^ 
we  have  to  work  more  closely  togethei*.  The  interactions  among  these 
various  system  components,  as  we  understand  from  ecology,  is  A'erj' 
great.  Therefore  we  need  to  focus  our  attack  on  environmental  pollu- 
tion more  broadly  more  ecologically. 

In  your  report  of  1966,  you  urged  that  a  way  to  attack  these  prob- 
lems would  be  to  create  an  effective  consortium  of  government,  in- 
dustry, university,  and  community.  My  feeling  here  is  that  the  uni- 
versity must  play  a  stronger  role  than  it  has  in  the  past.  The  ecological 
problems  are  truly  exciting  and  they  are  as  worthy  of  serious  atten- 
tion from  scholars  and  students  as  the  problems  adopted  by  the  so- 
called  basic  sciences. 
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Some  would  areue  such  ecological  problems  as  I  have  in  mind  here 
as  we  have  been  discussing  this  morning,  are  in  the  j)rovince  of  ap- 
plied science,  that  the  responsibility  of  the  university  is  to  train 
young  people  in  basic  disciplines  and  basic  sciences.  I  say  this  is  a 
hollow  argument  for  the  tradition  that  has  hallowed  this  position  is 
that  research  is  only  basic  when  it  is  human  activity  pursued  in  the 
laboratory  where  conditions  can  be  precisely  regulated,  variables  iso- 
lated and  causal  relations  among  dependent  and  independent  varia- 
bles readily  proven. 

Reality  is  complex  and  causation  stems  from  shifting  multifactor 
configurations  frequently  acting  over  a  long  span  of  time.  Because 
there  is  now  little  basic  information  on  which  to  meet  the  solutions 
to  these  ecological  problems,  the  scholars'  attitude  towards  these  prob- 
lems must  change  and  universities  must  shoulder  the  responsibility 
of  leadership,  move  out  of  insular  laboratories  into  the  human  environ- 
ment and  attack  the  problems  for  their  own  sake  with  as  much  vigor  as 
they  exhibit  toward  further  probing  the  properties  of  matter  or  mo- 
lecular basis  of  lif  a 

It  seems  to  me  the  type  of  natural  area  approach,  for  example, 
which  Dr.  Cole  mentioned  is  an  example  of  what  I  have  in  mind.  The 
problem  of  the  urban  environment  Dr.  Cantlon  mentioned  is  another 
aspect  of  this.  We  have  tended  in  the  imiversities  to  slide  the  respon- 
sibility for  investigating  these  problems  to  institutes,  to  systems  de- 
velopment corporations  of  one  kind  or  another,  and  have  said  that  our 
job  is  to  train  the  student  in  basic  science.  I  think  the  definition  that 
we  have  here  of  basic  science  must  be  judged  in  its  historical  context. 

We  institutionalized  science  about  100  years  ago  and  said  anything 
that  was  done  in  the  university  was  basic,  and  that  which  was  done 
outside  of  the  university  in  the  real  world  was  applied.  Since  man 
created  this  definition  of  basic  science,  I  think  we  can  change  it.  The 
universities  have  a  major  responsibility,  their  faculties  must  leave  the 
insular  laboratories  and  move  into  the  neld,  into  the  real  environments, 
and  to  train  their  students  to  handle  the  serious  problems  facing  man. 

Now  is  any  university  doing  anything  about  tms?  Well,  I  am  happy 
to  say  that  this  is  exactly  the  program  that  we  are  attempting  to 
develop  at  the  University  of  Wisconsin,  at  Green  Bay.  This  institu- 
tion was  established  on  March  10,  1967,  when  the  board  of  regents 
approved  the  preliminary  plan  for  its  educational  program.  Just  last 
week  the  Committee  on  Programs  and  Policies  of  the  Coordinating 
Council  on  Higher  Education  of  the  State  of  Wisconsin  approved 
our  academic  pmn.  I  have  a  copy  of  this  plan  if  you  would  like  to  see 
it.  We  hope  that  Thursday  of  this  week  the  full  council  will  approve 
the  program  visualized  in  this  documwit. 
(Note:  the  plan  was  approved  on  March  14.) 

The  objective  of  this  new  institution  is  to  deal  with  these  types  of 
problems,  to  train  our  students  in  a  problem-oriented  way  so  that  they 
will  be  more  ecologically  qualified  and  more  ecologically  sensitive  to 
the  very  urgent  matters  that  we  have  been  discussing  this  morning. 
Now  insofar  as  education  is  concerned,  I  feel  that  the  decisions  we 
make  in  the  next  three  or  four  decades  are  the  most  important  deci- 
sions that  we  as  humans  will  make.  It  is  a  question  of  priorities  here 
whether  we  should  focus  our  attention  on  educating  children  or  edu- 
cating adults.The  adults  are  the  people  who  are  really  going  to  have 
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to  deal  with  the  problems  that  we  now  face.  These  environmental  prob- 
lems are  sufficiently  urgent  so  that  they  have  to  be  dappled  widi  eflfec- 
tively  by  the  present  adults.  By  such  actions  the  chilareai  that  we  are 
bringing  along  will  have  an  environment  that  is  fit  to  live  in. 

I  do  not  thmk,  however,  that  we  should  neglect  by  any  means  the 
education  of  the  children.  I  think  John  Caution's  ideas  are  very  excit- 
ing ones.  I  have  been  working  with  the  Green  Bay  school  system  dur- 
ing the  past  few  months.  The  staff  has  developed  a  title  III  grant 
application  to  establish  what  they  call  a  wilderness  laboratory  in  the 
vicmity  of  Green  Bay  to  educate  children  from  kindergarten  through 
grade  12  in  ecology  and  conservation.  One  of  the  difficult  educational 
problems  I  have  had  is  to  broaden  the  perspective  of  the  teadiers  who 
are  manning  this  program. 

They  take  the  position,  just  as  John  said  most  do,  that  if  you  take 
the  kids  out  and  show  them  a  nice  woods,  they  will  understand  about 
ecology.  I  said :  "Look,  you  have  Green  Bay  and  that  is  a  good  exam- 
ple of  misuse  of  an  environment  resource.  Let's  understand  9(Mnethin£ 
aboirt  how  Green  Bay  got  into  its  present  condition."  The  proposal 
they  have  put  forward  I  think  is  closer  to  what  John  has  in  mind  than 
the  original  proposal  that  they  submitted. 

Dr.  A.  D.  Hasler,  of  University  of  Wisconsin,  has  proposed  that  we 
develop  ecological  clinics  in  order  to  educate  the  public.  These  clinics 
could  be  sponsored  by  churches,  service  clubs,  and  resort  owners.  By 
this  device  we  could  make  the  public  more  ecologically  perceptive.  The 
community  could  then  participate  more  intelligently  and  more  will- 
ingly in  the  social  decisions  that  must  be  taken  to  achieve  the  necessary 
environmental  quality  control. 

I  agree  with  you,  sir,  that  the  public  is  going  to  play  a  very  impor- 
tant role  in  the  policy  decisions  which  you  have  to  make  and  imple- 
ment. Therefore  it  behooves  us  as  educators  to  see  that  not  only  do  we 
educate  our  children,  but  that  we  educate  the  public  so  tha^  they  can 
understand  the  type  of  le^slation  that  is  going  to  be  required  to  solve 
these  environmental  quality  problems. 

Mr.  Daddamo.  Thank  you,  Dr.  Sargent. 

Dr.  Deevey,  we  are  going  to  keep  going  and  will  try  to  give  you  as 
much  time  as  we  can. 

Dr.  Deevey.  Thank  you,  Mr.  Chairman. 

(Biographical  sketch  of  Dr.  Edward  S.  Deevey  is  as  follows:) 
Db.  Edwasd  S.  Dewet 

PPOdtessOT  of  Biology;  Bom  Alimny,  N.Y.,  3  December  1»14;  B.A.,  Yale,  1934; 
Ph.  D.  (Zoology),  Yale,  1938.  Instructor  In  Ibiotogy,  Rice  Institute,  193&-43. 
Bieseardh  lABSOdate,  Woods  Hole  Oceanognphic  Institution,  1043-46.  Assfstaiift 
Professor,  Associate  Professor,  Yale,  1946-;  Professor,  1957-.  Director, 
<Geochronometrfc  Laboratory,  1961-62.  GugigeDheim  Fellow  and  Fnlbrigfat  re- 
search scholar,  Denmark,  1963-^54;  NSF  Senior  Postdoctoral  Fellow,  New 
Zealand,  1964-65.  Zoological  editor.  Ecology,  195(K-57.  Co-editor,  Radio- 
carbon, 1958-. 

PubHcaitions :  about  80  papers,  in  pollea  stratigraphy,  limnotogy,  paleoUnmology, 
blogeography,  biogeochemistry,  and  general  ecology. 


Digitized  by  VjOOQIC 


349 

8TATEMBST  OF  DB.  EBWABD  &  DEEVET,  SBCTIOH  HEAD, 
Ejm  YUtOHHERTAL  SdERGES  AHD  MOLOOT,  NATIOVAL  SdEFCE 
FOXINDATION 

Dr.  Deevet.  The  statement  I  prepared  covers  a  niunber  of  things 
and  win  take  too  long  to  read  it ;  so,  with  your  pennissicm,  I  will  touch 
a  few  of  the  high  spots. 

It  describes  in  some  detail  the  situation  of  research  support  for 
ecology  as  we  in  the  National  Science  Foundation  are  in  a  position 
to  see  it. 

I  will  preface  this  by  pointing  out  that,  although  I  am  temporarily 
on  (^cial  duty,  I  have  been  an  ecologist  tor  over  35  years  and  expect 
soon  to  return  to  academic  life.  To  establish  what  kind  of  an  ecologist 
I  am,  I  have  practiced  limnology  and  paleolimnology,  the  study  of 
lakes  and  the  nistory  of  environment  as  recorded  in  lake  mud,  and 
I  believe  the  term  that  best  describes  my  long-term  interest  is  historical 
ecology. 

I  inaicated,  I  must  confess,  chiefly  for  Conffressman  Fulton's  benefit, 
were  he  to  be  here,  that  I  knew  about  eutropnication  in  1938  and  may 
have  been  possibly  the  first  to  introduce  the  word  from  the  (Jerman 
language  into  English.  I  am  mentioning  these  things  because  ecology 
is  very  liard  to  define  and  a  forest  ecologist  or  popmation  biologist  or 
environmental  physiologist  would  prob5)ly  give  you  a  slightly  differ- 
ent perspective.  TTiose  (fescriptions  were  not  mtended  to  apply  specif- 
ically to  Dr.  Cantlon  and  Dr.  Cole  and  Dr.  Sargent,  but  m  pomt  of 
fact  ihej  come  reasonably  close.  So  I  am  a  limnologist  and  will  give 
vou  a  shghtly  different  perspective,  but  I  think  only  slightly  different, 
because  ecology  is  concerned  with  complex  living  systems  and  all  oi 
these  things  are  complex  living  systems. 

I  will  first  define  ecology  as  the  study  of  life  in  environment. 

So  much  that  is  specifically  human — sociologjr,  social  psychology, 
urban  ecology,  et  cetera — is  included  in  that  definition,  and  so  much 
that  is  also  called  environmental  science  could  be  included,  that  one 
rapidly  draws  more  narrowly  the  limits  of  competence  that  ecologists 
draw  for  themselves.  They  are  biologists  and  members  of  teaching 
departments  of  biology. 

In  that  context  they  say  they  deal  with  the  mutual  relations  between 
animals,  plants,  and  their  environment.  They  are  concerned  with  phy- 
sical properties  of  environment  because  they  affect  physiologies,  but 
they  usually  place  the  emphasis  on  other  animals  and  plants  as  the 
most  relevant  components  of  an  organism's  environment ;  out  they  also 
say  at  once  that  that  subject  as  so  defined  is  not  the  whole  of  ecology,  it 
is  environmental  biology.  Man  has  an  ecology  too,  but  ecologists  do  not 
always  place  man  in  the  center  of  the  picture.  They  don't  claim  to  be 
expert  in  everything  under  the  sim. 

Skipping  tnem  a  little  bit  about  whether  there  is  or  is  not  a  depart- 
ment or  ecology  on  an  American  campus,  I  learned  from  Dr.  Cole, 
this  morning,  that  there  is  indeed  one  department  of  environmental 
biology.  I  was  going  to  describe  in  some  detail  the  research  support 
program  in  the  National  Science  Foundation  especially  within  my 
program  which  is  called  environmental  biology.  We  think  we  are  in 
close  touch  with  most  of  the  leading  practitioners  and  graduate  teach- 
ers in  the  field  because  we  support  much  of  their  research,  but  the  de- 
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tails  of  this  support— how  maUy  millicms  for  this  and  that — I  will 
rapidlypass  over,  unless  you  want  to  ask  questions. 

Mr.  Daddario.  Without  going  into  the  amounts  spent,  would  it  be 
helpful  to,  considering  the  growing  importance  of  tne  subject,  bring 
it  together  under  a  division  of  ecmogy?  Do  you  believe  that  we  are 
doing  the  right  thing  the  way  we  are  now  by  giving  support  in  all  of 
the  related  areas  ? 

Dr.  Dbevey.  I  think  some  greater  degree  of  centralization  would  be 
helpful,  but  I  would  not  for  a  moment,  sitting  in  the  chair  wheie  I  now 
do,  advocate  the  consolidation  of  research  support  for  all  basic  ecolc^ 
into  (Hie  central  division,  because  too  many  genuinely  important  scien- 
tific problems  would  be  created  by  doin^  that. 

The  present  way  is  pretty  good.  It  is  not  perfect.  Some  of  us  think 
that  a  section  of  environmental  biology  is,  m  fact,  in  operation  now, 
although  for  various  reasons  includmg  civil  service  constraints  we 
don't  quite  call  it  that.  The  alternative  you  suggest,  of  taking  this 
whole  piece  of  environmental  biology  and  incorporating  it,  for  exam- 
ple, within  the  division  of  environmental  science,  iraidi  includes 
meteorology  and  oceanography,  atmospheric  science  and  Antarctic 
programs,  et  cetera,  though  it  might  help  ecology,  would  remove  its 
contact  or  potentially  could  remove  its  fundamental  contact  with  other 
kinds  of  biology.  The  subject  is  so  multidisciplinary  that  one  has  to 
think  very  carefully  before  launching  an  institutional  reorganizati<» 
of  that  sort  because  what  you  gain  m  one  direction  you  may  lose  in 
another. 

Mr.  Daddario.  It  is  because  of  this  multidisciplinary  characteristic 
that  perhaps  it  ought  to  be  in  this  institute  that  Dr.  Cole  is  talking 
about 

Dr.  Deevey.  The  National  Institute  of  Ecology,  as  I  conceive  it, 
is  quite  a  different  affair  from  a  National  Science  Foundation  and 
basic  research  support.  A  national  institute  of  ecology  is  large,  but 
not  so  unmanageaole  that  it  fragments  again  the  moment  yon  try 
to  pull  it  together.  It  focuses  on  environmental  biology.  It  recognizes 
that  you  can  not  define  the  whole  of  the  field  that  way,  but  it  focuses 
on  this  and  is  intended  as  a  step  in  several  directions  at  once. 

To  enlarge  the  activity  or  the  responsibility  of  environmental  biol- 
ogy, by  trying  overnight  to  create  some  gigantic  affair  that  includes 
the  sociologist,  the  social  psychologists  and  all  the  earth  scientists  too, 
this  would  seem — well,  it  may  come  in  25  years'  time — it  is  hard  to  pre- 
dict— ^but  at  the  moment  the  cumbersomeness  of  such  an  organization 
would  defeat  its  purpose^  I  would  say. 

One  wants  to  start  with  what  seems  to  be  manageable,  what  seems 
to  be  "doable"  ancLwhat  desperately  needs  doin^. 

Mr.  Daddario.  Well,  it  is  something  that  needs  to  be  analyzed.  We 
are  certainly  not  going  to  make  a  determination  about  it  here  and  now. 

Dr.  Cantion.  1  serve  on  the  Advisory  Committee  of  the  Division 
of  Environmental  Sciences  in  the  National  Science  Foimdation,  and 
if  I  might,  I  would  request  a  clarification  here,  please? 

Are  you  suggesting  the  NSF's  Division  of  Environmental  Sciences 
serve  as  the  main  ecological  unit,  or  were  you  asking  Dr.  Deevey  to 
react  to  a  hypothetical  model  of  a  division  of  environmental  sciences 
in  which  environmental  biology  is  one  of  the  components? 
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Mr.  PADDABia  I  am  not  snggestiiig  anything.  I  am  trying  to  find 
ont  where  it  all  fits  in  in  order  to  oome  to  some  judgment  about  Toor 
reccmmiendations.  It  seems  to  me  that  it  does  run  counter  to  advice 
we  have  been  given  in  the  past  about  the  creation  of  new  institutions. 
When  we  macto  recommendations  last  year  that  the  National  Science 
Foundation  ought  to  have  the  ability  to  do  some  work  in  the  applied 
area,  there  was  a  hullabaloo  about  that  as  though  these  things  should 
oe ver  get  mixed  t<^;ether . 

It  seems  that  this  is  one  of  the  problems.  We  always  try  to  separate 

things,  and  because  they  seem  to  be  unmanageable,  not  manage  them. 

Nothing  is  unmanageable  providing  we  know  what  we  want  to  do^ 

how  we  want  to  do  it  and  what  resources  we  are  willing  to  use  to 

acccmiplish  the  task. 

Dr.  Saimusmt.  I  am  dean  of  the  CoUece  of  Environmental  Sciences. 
Ecology  in  our  academic  plan  is  one  of  uie  environmental  sciences.  We 
have  ]ust  gotten  started.  How  it  will  work  I  do  not  yet  know. 
Mr.  Dasdabio.  I  was  just  going  to  ask  you,  how  is  it  doing  ? 
Dr.  Sabqsnt.  I  dont  know  yet.  You  can  see  in  the  document  I  have 
for  you  how  our  plan  has  developed^  There  is  a  tremendous  national 
interest  in  what  we  are  trying  to  ao  at  Green  Bay.  Ecologists  are  very 
interested.  The  people  I  hitve  interviewed  for  appointments  at  UWBG 
are  not  unhappy  at  this  innovative  context  &r  ecology.  Because  of 
close  interooliege  relations,  the  ecologists  will  not  be  is^ted  from  the 
biologists. 

Mr.  Daddario.  We  are  extremely  anxious  to  have  an  opportunity 
to  look  at  the  entire  curriculum  and  discuss  it.  We  weren't  trying  to 
get  Dr.  Deevey  to  spell  this  all  out  and  put  it  in  precise  terms. 

Dr.  Deevey.  If  I  might  say  so,  sir,  the  kind  ot  gigantic  or,  rather, 
total  responsibility  that  I  thmk  you  are  trying  to  construct,  and  we 
all  want  very  mudi  to  help  you  on.  is  a  responsibility  of  the  Federal 
Gk)vernment  at  the  topmost  level.  It  is  a  superagency  responsible  for 
ecological  and  environmentally  important  programs  and  there  are, 
I  think,  no  action  programs  that  are  not  enviromnentaUy  important. 
But  the  instrumentalities  by  which  we  conduct  research  or  support 
research  in  parts  of  thiB  area  need  not,  and  I  suspect  probablv  should 
not  ever  be  amalgamated  to  the  extent  that  everyoody,  both  vie  social 
scientist  and  the  biologist  and  all  are  one.  The  working  scientists  don't 
do  this.  The  Federal  Government  and  the  Presidents  OfSce  clearly 
most  be  able  to  process  all  of  those  kinds  of  information  and  many 
more  in  order  to  conduct  thiB  work. 

We  think  scientists  know  pretty  well  what  their  limitations  are. 
And  ecologists  have  as  many  as  other  Unds.  They  have  a  certain  view 
of  the  tot^  system  and  it  makes  their  advice  exceptionally  useful,  but 
they  are  not  to  be  charged  with  the  responsibility  for  placing  in 
operation  all  of  the  programs  that  follow  from  their  advice. 

Mr.  DAm>ABio.  Not  at  all.  Dr.  Deevey.  One  of  you  four  said  this 
morning  that  it  is  our  responsibility,  as  well  as  the  Executive,  to 
develop  policy,  but  the  fact  still  remams  that  we  have  to  know  in  what 
kind  of  an  aimosphere  you  can  best  accomplish  your  work.  We  do  know 
that  you  cant  put  it  in  one  compact  ball.  On  the  other  hand,  we  know 
too  that  if  you  allow  it  to  be  proliferated  you  are  not  going  to  acoom* 
plish  what  you  ought  to  do. 
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There  is  a  need  to  get  thin^  done  earlier  ratiier  than  later.  We  cer- 
tainly can't  allow  the  scientists  to  go  alon^  as  they  have  in  ti)«  past 
and  say,  what  difference  does  it  make  when  it  comes  abont. 

This  can  come  about  25  or  30  years  from  now. 

In  this  area  the  answer  needs  to  be  developed  sooner.  We  cannot 
wait  before  we  at  least  begin  i)atting  things  in  motion  to  prevent 
the  negative  aspects  from  becoming  more  pronoimced  than  they  pres- 
ently are.  This  is  one  of  the  reasons  why  OTganization  is  necessary. 
The  problem  is  ours.  But  we  need  some  ffuidanoe  from  you  as  to  what 
tools  you  best  need  to  do  this  particular  j^. 

Dr.  CAirriiON.  One  comment  in  this  vein: 

It  is  conceivable  that  the  model  developed  in  the  IGY  and  IQST 
and  is  beginning  to  emerge  in  the  IBP  may  actually  be  a  more  prudent 
model  for  certam  of  these  kinds  of  operations.  One  would  assume  that 
if  a  concerted  attack  on  a  pollution  question  were  successful,  then  that 
particular  group  ought  not  to  live  after  it  solved  its  proUem.  Indeed 
It  should  be  restructured  to  solve  the  next  priority  problem. 

Mr.  Daddakio.  Should  not  be  or  should  not  be  structured  after  it 
solves  the  problem. 

Dr.  Cantlon.  The  ^up  should  break  up  and  a  new  one  be  restanc- 
tured  with  different  scientists  around  a  different  problem.  You  see  my 
point  is  that  it  is  conceivable  that  our  existing  model  of  government 
agencies  mav  not  be  the  best  model  for  the  kina  of  crash  program  that 
I  think  really  is  warranted  in  areas  of  environmental  stress  i^roblems. 

It  is  conceivable  that  what  you  need  is  a  coordinating  group  that  gets 
separate  line  item  funding  to  address  itself  to  one  sort  of  phrasing  of 
the  problem.  It  could  have  a  definite  lifespan,  the  unit  breaking  up  and 
dying  automatically  without  ossifying  and  burdening  the  taxpayers  in 
perpetuity.  A  new  array  might  then  be  developed  sudb  timt  scarce 
talent  continually  reforms  in  a  kaleidoscopic  way  around  the  par- 
ticular problem  to  be  solved.  The  universities,  the  national  laboratories, 
and  the  pertinent  Federal  agency  laboratories  could  be  the  talent  reser- 
voir. In  a  sense  we  have  done  tms  in  wartime. 

Maybe  the  sort  of  flicker  we  are  seeing  in  these  int^national  coop- 
erative scientific  ventures  is  a  suggestion  of  another  way  of  doing  it 
nationally  without  creating  a  new  monstrous  IMeral  agency  to  do  it 
Rather  for  any  particular  problem  one  or  more  of  the  Federal  agoi- 
cies  mi^t  have  some  significant  talent,  which  could  be  augmented  from 
the  body  of  talent  that  exists  in  the  educationid  institutions  and 
national  laboratories.  You  should  not  remove  too  many  scientists  frcmi 
their  educational  institutions  or  you  dry  up  the  source  of  the  next  gen- 
eration of  scientists  in  these  areas.  What  we  may  want  is  a  short  life- 
time problem-solving  array  that  disappears  when  its  problem  reaches 
the  level  where  it  can  be  partitioned  out  to  the  pertinent  action  agen- 
cies for  administering^  the  selected  courses  of  action. 

Mr.  Dahdabio.  Dr.  Deevey,  you  have  been  in  this  for  a  while.  Do  you 
go  along  with  that? 

Dr.  Deevet.  I  think  I  do. 

Mr.  Daddakio*  Isn%  that  what  we  presently  are  doin^f  You  don^ 
see  all  of  the  development  where  programs  are  created  and  then  almost 
before  they  get  started  they  are  judt  completely  washed  out  Mission- 
oriented  laboratories,  as  an  example,  are  presumed  to  end  at  the  time 
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when  they  finish  their  mission  objective,  and  some  of  them,  in  fact,  do, 
but  how  about  talents  that  we  are  developing  ? 

I  believe  we  develop  a  talent  in  our  laboratories  which  is  scarce  in 
this  coimtry.  This  is  the  ability  to  take  knowledge  and  apply  it.  These 
people  learn  certain  thin^  as  they  go  along.  They  learn  things  not 
related  to  their  mission  objective  which  sometimes  allows  us  to  accom- 
plish other  pro-ams  and  which  sometimes  is  not  even  used  as  it  ought 
to  be  because  this  is  not  their  particular  mission. 

In  mfuiy  are^  this  i)articular  talent  of  takmg  different  sets  of  facts, 
if  they  were  given  flexibility,  might  be  a  helpful  asset. 

Dr.  Cantlon.  I  agree  thorougnly  with  that.  I  couldn't  endorse  it 
more  strongly. 

Dr.  Deevet.  I  was  going  to  say  there  was  one  point  I  would  dis- 
agree with  Dr.  Cantlon  on,  and  that  is  the  notion  that  the  groups  must 
automatically  dissolve  when  the  problems  are  solved. 

Environmental  problems  won't  go  away,  because  slightly  different, 
but  related  problems,  will  always  exist,  and  the  idea  of  the  national 
institute  is  surely  a  permanent  one. 

Dr.  CoLB.  Is  the  Eand  C!orf>.  the  sort  of  model  you  are  referring  to  ? 

Mr.  Daddario.  I  am  not  thinking  so  much  of  the  Rand  Corp.  I  am 
thinking  about  how  we  can  better  utilize  our  great  applied  capabilities 
which  Imve  been  developed  in  our  national  laroratories. 

Dr.  Cantlon.  I  would  strongly  endorse  that.  I  was  thinking  of  a 
place  like  Oak  Ridge  National  Liaboratory,  which  is  now,  in  fact,  de- 
veloping a  fair  competence  in  pollution  problems,  and  have,  I  believe, 
a  major  proposal  before  AEC. 

No,  my  remarks  were  not  intended  to  suggest  we  dispense  with  exist- 
ing naticmal  laboratories.  Rather,  I  feel  that  we  shouldn't  create  a 
"pollution  NASA,"  that  is,  one  monstrous  overriding  new  Federal 
agency  for  monitoring,  for  researching,  for  developing,  and  for  en- 
f orcingin  the  area  of  environment. 

^  Mr.  Daddario.  I  look  askance  at  the  idea  of  developing  new  institu- 
tions. I  do  think  that  we  have  too  much  of  a  tenaency  to  do  this. 
Somewhere  there  might  exist  something  which  we  can  utilize  better. 
One  of  the  reasons  we  are  holding  these  hearings  is  to  get  your  view 
of  how  you  are  going  to  accomplish  these  programs.  We  are  looking  to 
the  mana^ment  of  things. 

Even  though  it  isn't  your  job,  you  are  working  in  them,  especially 
you,  Dr.  Deevey.  Therefore,  we  would  like  to  ask  you  about  it,  oecause 
we  can  then  come  to  a  judgment  as  to  whether  or  not  we  are  in  fact 
managing  things  as  well  as  we  ought. 

Dr.  Debvey.  The  National  Center  for  Atmospheric  Research  has 
been  described  by  one  of  my  colleagues  as  NSF's  outstanding  creation, 
and  I  tend  to  subscribe  to  that.  Several  other  programs  have  been 
s{>onsored  by  NSF,  and  one,  at  least,^  where  there  was  major  operating 
rather  than  research  supporting  activity  was  not,  let  us  say,  the  mo^ 
successful  of  the  NSF's  operations  by  a  long  shot. 

Mr.  Daim>ario.  And  you  need  not  name  it. 

Dr.  Deevey.  The  National  Center  is  a  good  thing  and  it  will  be 
useful  and  instructive  to  study  the  relation  between  NSF  and  the  Na- 
tional Center  when  it  was  first  thought  up,  and  to  look  at  it  now  as 
it  now  exists.  It  is  not  NSF's  operating  arm  in  atmospheric  science. 
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not  at  all.  It  is  the  universities',  the  science  community's  operating 
arm  in  atmospheric  research.  Nevertheless,  there  will  be  $12  million 
next  year  of  NSF  funds  devoted  to  its  program ;  thfi.t  is,  to  supporting 
its  research  and  providing  much  of  its  personnel. 

Mr.  Daddario.  Do  you  include  industrial  participation  in  research 
activities  because  problems  of  pollution  have  their  origin  in  indu^ry  f 
You  don't  mean  to  limit  this  Research  Center  to  just  the  academic 
community,  I  would  hope? 

Dr.  Deevet.  No. 

Mr.  Daddario.  I  would  hope  that  you  in  fact  have  strong  participa- 
tion by  the  industrial  community  because  they  are  not  only  tremend- 
ousljr  concerned,  but  consumer  goods  can  be  produced  which  can  then 
motivate  a  great  deal  of  other  activity. 

Then  this  is  again  a  management  question.  How  do  vou  feel  about 
it? 

Dr.  Deevey.  The  instrumentalities  for  managing  lar^  research 
schemes  of  this  sort  are  still  being  developed,  just  as  the  idea  of  the 
consortium  as  a  managerial  device  is  undergoing  rapid  evolution. 
We,  at  this  table,  I  am  sure,  do  not  pretend  to  be  expert  m  managerial 
science.  That  is  the  kind  of  "ecolo^  of  ecolcjgists"  that  eoeswell  be- 
yond our  competence,  but  we  are  wHling  to  help.  We  simply  have  some 
germ  of  an  idea  that  an  adequate  managerial  science  can  be  developed 
pari  passu  with  the  breathtakmgly  large-scale,  high-quality  research  on 
environment,  because  it  must. 

Dr.  Darrario.  Gentleman,  we  have  to  go  to  answer  a  quorum  call. 

I  certainly  appreciate  your  coming  here  and  your  cooperation.  We 
have  leamea  a  great  deal  this  morning. 

(The  prepared  statement  of  Dr.  Edward  S.  Deevey  follows :) 

(PBEPAUD   STATBMBNT  of  DB.   BdWABD   S.   DEBVET,   HbAD,   ENTraONMBlTTAL  AlTD 

Ststbmatic  Biology  Seotion,  Division  of  Biological  and  Medical  Sciences, 
National  Science  Foundation  : ) 

Mr.  Caialrman  and  Members  of  the  Subcommittee.  I  am  Bdward  Deevey,  Head 
of  Bnvironmeatal  and  Systematic  Biology  Secticm,  National  Science  Foundation 
and  am  on  leave  of  absence  as  Professor  of  Biology,  Yale  University.  I  am  deeplj 
honored  by  the  invitation  to  speak  to  this  subcommittee  on  the  status  of  ecology  as 
a  science  and  as  a  profession.  Although  I  am  temporarily  on  official  duty,  I  have 
been  an  ecologist  for  over  thirty-five  years  and  expect  soon  to  return  to  academic 
Ufe. 

To  establish  what  kind  of  ecologist  I  am,  I  have  practiced  limnology  and  paleo- 
limnology — ^the  study  of  lakes  and  the  history  of  environment  as  recorded  in  lake 
mud— and  I  believe  the  term  historieal  ecology  best  describes  my  long-term  in- 
terests. Although  I  have  not  checked  the  history  of  the  word,  I  suspect  that  I  was 
the  first  to  use  the  word  eutrophUxUion  in  EngUsh.  I  did  not  invent  it  My  science 
was  mainly  written  in  German  when  I  was  a  student,  in  my  doctoral  thesis  I 
simply  translated  Eutrophierung,  something  that  seemed  very  academic  at  the 
time.  I  mention  these  points  of  reference,  because  ecology  is  rather  hard  to  define, 
and  a  forest  ecologist  or  a  population  biologist  or  an  environmental  physiologist 
would  probably  give  you  a  slightly  different  perspective  on  his  kind  of  ecology. 
But  only  slightly  different,  for  ecology  is  concerned  with  complex  living  systems, 
and  forests,  populations,  and  lakes  can  all  be  thought  of  as  living  systems.  Having 
mentioned  eutrophication,  however,  I  trust  I  shall  not  have  occasion  again  this 
morning  to  use  a  word  longer  than  four  syllables. 

Let  me  first  try  to  define  ecology.  It  is  the  study  of  life  in  environment  So  mu<^ 

that  is  specifically  human — sociology,  social  psychology,  urban  ecology,  etc.— is 

included  within  this  definition,  and  so  much  that  is  also  called  "envinmmental 

science*'  might  also  be  included,  that  I  hasten  to  draw  more  narrowly  the  limits 

•of  competence  usually  drawn  by  those  who  call  themselves  ecologists.  As  biologists 
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and  m^nbers  of  teaching  departments  of  biology,  ecologlsts  say  that  they 
deal  with  "the  mutual  relations  between  animals,  plants,  and  their  environment" 
That  is,  in  Btadying  environment,  they  are  concerned  with  physical  properties 
because  they  affect  physiologies,  jl>ut  they  nsnally  place  the  emiAiasis  on  other 
animahi  and  plants  as  the  most  relevant  components  of  an  organism's  environ- 
ment. But  they  also  say  that  the  subject  as  so  defined  is  ''environmental  biology", 
and  is  not  the  whole  of  ecology.  Man  has  an  ecology  too,  but  ecologists  do  not  al- 
ways place  man  in  the  center  of  the  picture,  and  do  not  claim  to  be  experts  in 
everyddng  under  the  sun. 

I  regret  having  to  use  so  many  words  to  define  my  subject,  but  any  non-scientist 
who  has  heard  of  ecology  and  knows  its  importance  is  bound  to  ask,  ''Who  are 
the  ecologists?  How  may  departments  of  ecology  are  there?  How  many  students 
are  being  trained  in  ecology?"  etc.  And  if  I  reply  that  so  far  as  I  know  there  is  not 
a  ala^e  "Department  of  Bcology"  on  any  American  campus,  this  non-acientist  will 
suppose  that  professors  are  made,  as  usual.  In  fact  a  great  deal  of  ecology  is 
taught  in  most  colleges  and  universities,  but  under  so  many  names  that  it  is  al- 
most Impossible  to  describe  the  field  for  the  university  administrator  or  the 
Oongress.  A  device  that  is  ]t>eing  used  on  more  and  more  campuses  is  an  interde- 
partmental Institute  of  Environmental  Studies,  or  some  such  coordinating  pro- 
gram, and  we  know  of  at  least  40  universities  in  which  such  institutes  or  faculty 
committees  exist  At  one  university,  where  I  spent  last  Saturday,  an  Institute 
of  Ecological  Planning  is  being  created,  with  faculty  positions  for  eight  ecologists, 
who  will  be  attached  to  the  Department  of  Landscape  Architecture. 

Chir  program  in  the  National  Science  Foundation  is  not  called  eooloffy,  but 
Bnvironmenial  Biology.  We  believe  we  are  in  dose  touch  with  most  of  the  leading 
practitioners  and  graduate  teachers  in  the  field,  because  we  support  mudi  of 
their  research. 

Our  program  will  have  awarded  grants  for  Fiscal  Year  19^  totaling  about 
^4  million  dollars  to  about  175  investigators,  nearly  all  of  whom  are  college 
teachers  and  many  of  whom  have  graduate  research  assistants— student  trainees, 
that  is — ^whose  stipends  and  research  expenses  are  carried  on  their  research 
grants.  The  total  number  of  active  grants  of  this  sort  in  our  program  is  currently 
about  600.  Our  program  is  only  one  of  ten  in  the  Biological  and  Medical  Sciences 
Division,  which  granted  64  million  dollars  in  Fiscal  Year  1967.  Of  this,  Environ- 
mental Bidogy  granted  about  5.9  million  for  170  projects,  about  a  third  of  it 
for  biological  oceanography  and  limnology  and  about  a  tenth  for  studies  of 
eaergy  flow  through  ecosystems.  Another  5.6  million  was  awarded  to  220  projects 
in  Systematic  Biology,  a  different  but  related  program  which  is  of  extreme 
importance  to  ecology  as  it  is  to  all  other  kinds  of  biology.  Another  4.6  million 
went  to  Facilities  and  Special  Programs,  which  supports  some  ship  operations, 
some  museums,  some  marine  and  inland  biological  laboratories,  and  other  rela- 
tively large  centers  or  programs,  a  number  of  which  are  mainly  devoted  to 
environmental  biology. 

Outside  the  Division  of  Biological  and  Medical  Sciences,  much  of  what  we  can 
call  ecology  (which  may  include  but  does  not  emphasize  the  hiologioal  aspects 
of  environment)  is  supported  by  the  various  programs  in  the  Division  of  Environ- 
mental Sciences.  We  have  particularly  dose  relations,  often  involving  Joint 
funding  of  projects,  with  Programs  in  Meteorology,  Geochemistry,  Geology, 
Weather  Modification,  Oceanography,  and  with  the  OflBce  of  Antarctic  Programs. 
l%us,  when  NSF  was  asked  to  describe  its  activities  in  pollution  research  by 
the  Research  Subcommittee  of  the  FOST  Committee  on  Environmental  Quality 
(Dr.  Budcley's  subcommittee,  of  which  I  am  a  member),  we  were  able  to  identify 
ahout  4  million  dollars  worth  of  research  support  (Fiscal  Year  1967)  as  con- 
tributing more  or  less  directly  to  understanding  pollution,  but  of  this  amount 
less  than  half,  or  1.9  million  dollars,  were  provided  within  the  BMS  Division, 
nearly  all  the  rest  being  from  the  Division  of  £3nvironmental  Sciences.  The 
Foundation's  contribution  of  basic  research  support  was  a  part  of  that  identified 
by  Dr.  Buckley's  conunlttee  as  "contributing  to  understanding  of  pollution  but 
not  deliberately  undertaken  because  of  pollution.''  Circulation  studies  in  estuaries 
provide  a  good  example. 

Our  600  or  so  grantees  in  Environmental  Biology  are  by  no  means  the  only 
people  doing  ecology.  We  of  course  think  they  are  among  the  ablest  of  ecologists, 
but  we  have  funds  for  only  a  fraction  of  the  good  proposals  that  we  receive,  and 
there  are  many  other  ecologists  who  do  not  come  to  our  Program  or  to  NSF  for 
support.  In  fact  our  research  support  is  only  a  fraction  of  that  which  we  can 
identify  elsewhere  among  granting  agencies. 
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I  might  begin  again  to  describe  the  aize  of  the  profesBlon  by  noticinfir  that  there 
are  ai^;>rozisiatel7  a,500  members  of  the  Bksological  Society  of  America.  Remem- 
ber, though,  that  those  ecol(«iBt8  who  are  not  primarily  trained  in  bioloQv  are  in 
general  not  members  of  the  Society.  So  we  can  start  in  still  a  different  pLaca 
The  Ckwnmittee  on  RaBearch  in  the  Ufb  Sciences,  set  up  by  the  NAS-NBC,  and 
responsible  to  GOSPUP,  has  been  investigating  the  state  of  biology,  and  although 
the  results  of  their  snrvey  are  stiU  being  analyzed,  we  have  some  preliminary 
flguies  given  ns  by  Dr.  Herbert  PaH.  Bxecutive  Secretary  of  the  Ck>mmittee.  At 
one  stage  in  the  analysis,  out  of  10,657  biologists  who  took  doctoral  degrees,  737 
or  M%  took  their  most  recent  degree  in  ecology.  However,  when  asked  what  re- 
search materials  they  had  used  in  their  most  recent  doctoral  training,  553  ctf  the 
same  ten  thousand  biologists  said  they  had  made  "ecosystem  studies,"  but  2.004 
or  18.8%  of  the  total  said  they  had  studied  '^populations  of  organisms."  This 
larger  group  would  include  population  geneticists  and  evolutionist,  but  these  too 
are  at  least  "ecologically  oriented."  It  is  interesting  to  notice  that  oat  of  about 
8,000  biologists  who  answered  a  different  question,  one  about  their  current  and 
future  interests,  800  intend  to  change  their  research  field.  Of  these  800,  74  will 
direct  their  future  Interests  into  ecology,  ecology  being  on^  of  Uie  5  majcw  fields 
receiving  <dianges  of  this  sort  When  this  and  much  other  information  about  ecol- 
ogists  and  their  work  has  been  tabulated,  a  panel  headed  by  Dr.  Arthur  Haaler 
will  study  and  report  on  it  to  the  Academy's  OcHnmittee  on  Science  and  Public 
PoUcy  (OOSPUP). 

Now,  because  we  in  NSF  have  about  600  and  the  Acad^ny  knows  of  700,  it  might 
seem  that  our  program  is  supporting. most  of  the  700K>dd  ecologists  who  identified 
themselves  to  the  NAS-NRO  CSommittee.  That  this  is  certainly  not  the  case  is 
shown  by  a  different  survey,  conducted  by  a  group  of  blometeorologiats  r^re- 
senting  the  American  Meteorological  Society  and  assisted  by  a  small  ^rant  from 
our  Program.  This  group  first  queried  the  Smithsonian  Science  Information  Ex- 
change for  current  (late  1966)  research  projects  in  ecology.  A  preliminary  run 
shook  out  some  14,000  projects,  which  w^*e  then  carefully  scrutinised  by  a  group 
of  professional  ecologists  and  reduced  to  about  2,800  that  were  clearly  ecological. 
Nearly  every  one  of  these,  in  other  words,  might  have  been  proposed  to  NSF,  and 
if  of  very  high  quality  would  have  competed  for  the  5.6  million  dollars  allocated 
by  our  Program  that  year.  Dollar  amounts  for  all  of  these  projects  were  not  avail- 
able, but  in  the  attached  table,  summarizing  these  projects  by  agency,  we  see 
that  a  large  number  of  agencies  are  supporting  ecology.  l%ough  Interior  seems 
to  be  in  the  lead.  Agriculture  and  AEC.are  probably  the  real  leaders :  most  of  the 
projects  they  are  supporting  had  not  yet  had  dollar  amounts  attached  to  thea 
in  SIE's  system.  Collectively,  those  with  known  dollar  amounts  attached,  ac- 
cotmted  for  three  times  as  much  ecc^ogy  that  year  as  NSF  did.  Somewhat  vaguely 
but  not  surprisingly,  we  end  up  with  the  conclusion  that  there  are  thousands  of 
ecologists  working  at  thousands  of  projects,  but  it  is  very  difficult  to  know  ih^ 
cisely  how  many  there  are  because  the  number  depends  on  how  one  definies  an 
ecoloigist 

As  we  turn  to  the  vitally  important  question  of  training  and  recruitment,  we 
must  notice  first  that  ''professional  ecology",  if  represented  by  a  PhD.  degree  in 
ecology,  would  not  include  a  large  nimiber  of  true  professionals  in  agricultural 
science,  forestry,  wildlife  management,  or  earth  science,  who  work  for  a  variety 
of  agencies,  local,  state,  and  federal  as  well  as  industrial,  without  having  needed 
the  PhD.  degree.  Let  us  also  emphasize  what  should  by  now  be  very  evident,  that 
ecology  is  a  highly  multidiscipllnary  science,  so  that  it  is  often  an  arbitrary 
matter  whether  one  calls  biometeorologists,  limnologists,  or  geochemists  **in^ 
fessional  ecologists"  or  not  Society  affiliation  helps  a  little,  but  not  much.  If  I 
may  cite  my  own  case  as  typical,  I  am  a  member  of  15  professional  societies ;  and 
if  society  afllliation  were  any  criterion,  I  could  describe  myself  as  a  ''professional" 
anything  from  anthropologist  to  zoologist  I  believe  my  cfwn  case  is  typical  if  a 
little  extreme ;  that  is  the  way  ecology  is,  and  its  practitioners  must  keep  contact 
with  several  different  disciplines. 

In  trying  to  answer  this  subcommittee's  questions,  therefore,  it  seemed  essen- 
tial to  probe  a  little  into  the  multidiscipllnary  nature  of  ecologists'  training.  The 
Study  Ck>mmittee  of  the  Ecological  Society  had  already  made  a  survey  of  the  20 
leading  universities  that  train  most  of  the  PhD.  ecolc^sts  in  the  U.S.,  and  had 
come  up  with  the  pitifully  small  number  of  112  PhD.  ecologists  as  an  average 
annual  production.  The  Ckwnmittee  then  had  second  thoughts  and  recently  issued 
another  questionnaire,  this  time  more  an  opinion  survey  than  a  fact-finding  <^)er- 
ation,  but  this  time  also  asking  the  questions  about  training  in  a  different  way. 
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A  copy  of  the  questionnaire  and  its  coiveringr  letter  are  attacbed,  with  a  prelimi* 
nary  tabulation  of  the  first  123  responses  (out  of  the  total  of  168  inquiries). 
Thongh  it  Is  pr^minai^  and  though  it  is  only  an  opinion  «nrvey,  the  results 
give  a  very  different  impression  of  the  state  of  ecology  as  a  subject  in  our  univer- 
sities. Tliey  indicate  that  the  production  rate  is  nearer  to  8,000  than  to  100  PhD. 
ecologists  (and  perhaps  as  many  as  10,000  undergraduates)  if  one  counts  ecolo^ 
gists  in  the  ways  tliey  themselves  do.  They  also  indicate  that  the  numbers  could 
be  at  least  doubled,  perhaps  tripled,  with  no  major  reorguiizatlons  on  campuses, 
if  facilities,  stipends,  and  administrative  support  were  available. 

Here  I  want  to  stress  that  these  168  campuses  are  all  in  the  United  States. 
Canadian  univendties  were  deliberately  omitted,  but  I  can  assure  you  that  ecology 
as  a  profession  does  not  forget  them.  In  any  list  of,  say,  50  really  distinguished 
ecologists  in  North  America,  about  half  will  turn  out  to  be  Canadians,  most  of 
whom  had  their  training  in  Canada.  Several  extrem^y  strong  Canadian  univer- 
sities draw  not  only  many  students  but  many  faculty  members  from  the  U.S. 
To  sunmiarize  what  I  have  said  so  far,  ecology  is  represented  by  many  more 
professional  people  than  is  sometimes  thought,  a  relatively  large  body  of  re- 
cruits is  l)etng  trained  right  now,  and  the  teachers  of  ecology  on  our  campuses 
believe  that  the  number  of  recruits  could  be  expanded  by  an  average  of  2% 
thnes  with  no  substantial  organization  ehangea  In  addition,  there  is  now  dear 
evidence  that  intellectual  talent  can  rather  readily  be  recruited  when  ecological 
projects  of  scope  and  imagination  require  mobilisation  of  such  talent  In  other 
words,  ecology  seems  to  us  to  be  in  a  reasonably  healthy  state,  and  ready  to 
respond  to  society's  needs  for  understanding  environments  in  depth  and  detaiL 

To  say  this,  however,  is  not  to  say  that  nothing  more  needs  to  be  done.  A  number 
of  new  organisations  and  institutional  relations  must  be  develped,  and  a  great 
deal  of  hard  ecological  research  must  be  done,  before  we  can  say,  as  Mr.  Daddario 
would  like  us  to  say,  that  ecology  has  an  adequately  strong  voice  in  public  affairs 
or  that  ecological  ideas  are  sufficienliy  diffused  to  decision  makers  at  all  levels. 
In  speaUng  briefly  to  some  of  these  new  idans  and  institutional  relations,  I  riiould 
make  it  clear  that  I  am  speaking  mainly  as  an  academic  ecologist,  not  primarily 
as  a  representative  of  the  Naticmal  Science  Foundation. 

I  should  say  first  that  ecological  researdi,  though  very  good,  will  not  be  truly 
excellent  or  adequately  supported  until  substantially  increased  support  is 
available  for  graduate  students.  "My  field  needs  more  money*',  as  I  am  sure 
I  am  the  first  to  say  before  Congressmen,  hut  as  the  ''project  grant  system"  con- 
tinues  and  expands  support  to  match  the  increasing  quality  of  projects  in  science, 
it  is  on  graduate  research  training  that  I  place  my  top  priorities.  Present  ways  of 
providing  this  training  through  the  universities  are  not  comi^etely  satisfactory, 
and  ecological  students  are  tending  to  get  the  short  end  of  such  support  as  is 
available. 

The  time  has  long  since  passed  when  the  "ecologically  oriented"  graduate  stu- 
dent was  the  cheapest  kind  to  have,  because  all  you  had  to  do  was  give  him  a 
bicycle  and  bench  in  the  museum,  and  great  results  would  fiow  from  his  inten^ 
siTe  study  of  the  "biology"  of  two  dos^  rdated  sets  of  museum  specimena 
Three  kinds  of  new  tedmologies  have  been  developed  in  the  last  few  years,  in 
geophysics  (such  as  multlspectral  remote  sensing),  geochemistry  (such  as 
isotopic  tracing),  and  computer  science,  that  have  transformed  field  ecology  just 
as  biochemistry  has  transformed  laboratory  biology.  One  result  is  that  ecological 
graduate  students  are  the  most  expensive  rather  than  the  least  expensive  kind. 
Not  only  does  their  training  demand  very  expensive  instruments,  but  the  geo- 
graphic dlspersedness  of  the  subject  makes  it  in  many  cases  essential  to  send 
them  repeatedly  and  for  long  periods  to  the  tropics,  the  arctic,  and  many  other 
places  beyond  the  reach  of  a  bicycle.  Hence,  for  adequate  research  training  at  the 
graduate  level  sharply  increased  support,  much  of  it  in  the  form  of  research 
traineeahlps,  is  essentiaL  lliere  is  little  reason  to  believe  that  NIH  will  consider 
this  kind  of  biology  sufiSdently  health-related  to  extend  its  magnificent  training 
programs  to  indude  the  whole  of  ecology. 

As  to  the  need  for  ecological  research,  I  should  make  it  clear  that  no  thought- 
ful ecologist  takes  the  position  that  sodety  can  do  nothing  about  using  its 
envircnmient  until  25  years'  more  research  results  have  accumulated  and  "we 
really  know  wiiat  it  is  we  are  doing."  Sodety  can  not  wait  that  long,  and  will 
not.  B3cology  knows  a  great  deal  ri^t  now  that  is  not  being  applied  intelli- 
gently,  and  many  of  the  answers  dedsion  makers  seek  are  already  available  if 
DDiediAnisms  can  be  found  for  communicating  Uient  In  fact,  if  the  basic  Ideas  of 
eoolosy  were  as  con^i^tely  internalize  by  educated  persons  as  are  Ihe  basic 
ideas  of  e^onootfcs  (like  "the  mftrker  and  "ttenellt-cost  rattor')^  mticli  of  th^ 
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enTironmental  deterioration  we  are  all  so  concerned  about  might  bave  beta 
Avoided  bef oire  it  st&Fted* 

NeverthelesB,  ecology  is  only  at  the  beginning  of  a  new  jfthaae  of  diaooreiy. 
An  enormous  amount  of  high-grade  research  needs  to  be  done,  and  done  goic^, 
before  some  of  society's  major  questions  about  environment  can  be  answered. 
What  is  coming  to  the  fore  Is  a  c<Micept  of  the  ecosystem,  and  a  wholly  new 
set  of  procedures  for  studying  ecosystems  on  a  regional  scale,  so  that  the  req- 
uisite research  in  many  fl^d  projects  must  now  be  multidisdplinary  in  prac- 
tice as  well  as  in  the  library. 

Much  is  now  known  about  ecosystems,  which  range  in  scale  from  dnw  of 
water  to  10-acre  com  fields,  and  some  extremely  ingenious  theories  are  avail- 
able to  account  for  the  behavior  of  complex  systems  and  to  help  model  them 
so  that  their  variations  under  experimental  manipulation  can  be  tested  bj  the 
computer.  These  computer-simulation  techniques  are  particularly  helpful  when 
dealing  with  forest  stands,  small  lakes,  estuaries,  and  so  on  whidi  are  too  large 
to  be  experimentally  manipulated  in  the  usual  ways.  But  the  results  of  all  such 
studies,  however  informative,  cannot  be  extrapolated  upward  to  larger  patdies 
of  nature,  containing  more  environmental  and  biological  div^sity  (and  eapeeial* 
ly  those  cwUakiing  man  and  his  artifacts),  without  loss  of  rigor  and  predict- 
abiUty.  Ecology  therefore  needs  to  deal  with  systons  on  a  large  enoui^  scale  to 
be  both  meaningful  and  helpful,  and  it  is  for  this  kind  of  research  that  new 
modes  of  team  work  and  multidisciplinary  collaboration  are  being  developed. 

Some  of  the  reasons  for  conducting  team  research  on  ecosystems  have  been 
spelled  out  in  the  Study  Committee's  plan  for  a  national  institute  of  ecology, 
on  the  pattern  et  the  Nati<mal  Center  of  Atmospheric  Research  (NCAR).  Per- 
sonally I  subscribe  wholeheartedly  to  this  idea.  It  seems  to  me  the  first  really 
workable  idea  for  bringing  ecology  to  bear  on  major  environmental  problems  that 
has  appeared  during  my  career.  I  recognize  that  it  is  not  a  panacea.  "A  reseank 
institute  is  not  the  only  mechanism,  or  necessarily  the  best  mei^aniam"  for  ful- 
filling all  the  responsibilities  of  ecology  to  public  information,  education  and 
advice.  Nevertheless,  having  talked  a  good  deal  with  atmospheric  scientists  over 
many  years  and  also  during  this  year's  term  with  the  National  Science  EV>unda- 
tlon,  I  am  profoundly  impressed  by  the  ai^ropriateness  of  the  NCAR  model  and 
intend  to  do  all  I  can  to  demonstrate  its  application  to  ecology.  It  seems  to  me 
there  are  very  many  points  of  similarity — ^procedural,  educational,  organiza- 
tional, and  motivational — ^between  ecology  as  we  see  it  now  and  atmospheric 
science  as  it  was  seen  by  a  number  of  farsighted  scientists  15  or  so  years  aga 
More  than  that  I  will  not  say  Just  now,  because  I  know  that  Dr.  Cole  will  be 
discussing  the  Study  Committee's  plan  with  you  this  morning. 

In  urging  the  need  for  this  new  mechanism  for  conducting  largescale  team 
research  on  ecosystems,  I  do  not  want  to  be  heard  as  insisting  that  ecology  must 
abandon  its  older  ways  of  doing  things.  Bcolog^cal  research  as  c(mducted  in 
hundreds  of  independent  institutions  by  thousands  of  able  scientists  and  th^ 
students  is  very  good  and  getting  better  all  the  time.  Scientists  prize  their  Intel^ 
lectual  independence,  and  Uiat  independence  of  inquiry  must  be  preserved.  There 
must  always  be  room  for  the  cantankerous  or  even  misanthropic  genius  who  will 
vigorously  reject  the  idea  that  this  research  and  teaching  should  be  "programmed" 
by  ''those  bureaucrats  running  that  National  Institute,"  or  in  fact  programmed 
by  any  mind  but  his  own.  I  say  only  that  some  kinds  of  ecology  can  only  be  done 
by  well  organized  teams,  that  those  kinds  are  among  the  most  important  as  well 
as  the  most  exciting  kinds,  and  that  some  portion  of  the  profession  is  ready 
and  eager  to  conduct  these  kinds  of  ecology  in  the  field. 

Not  being  partial  to  being  prc^rranmied  myself,  I  have  come  rather  slowly  to 
this  way  of  thinking.  One  of  the  main  sources  of  my  present  convictioa  is  the 
emerging  U.S.  portion  of  the  International  Biolc^cal  Program,  the  portion  that 
is  now  regarded  as  central  and  is  called  Analysis  of  Ecosystems.  As  this  Sub- 
commitee  knows  very  well,  the  IBP  has  not  sold  itself  equally  vigorouedy  in  all 
quarters,  and  "friendly  critics"  have  not  been  lacking  who  fear  that  the  entire 
enterprise  may  be  a  gigantic  boondoggle.  Speaking  now  as  an  old  ESagle  Scoot 
who  knew  what  a  boondoggle  was  before  1088,  I  assure  you  that  IBP  is  not  a 
boondoggle,  that  it  is  in  many  ways  the  most  exciting  program  in  natural 
science  to  appear  since  the  IGY  (International  Qeophysical  Year),  and  that  a 
very  great  deal  of  shaping,  organization,  scrutiny  for  high  quality,  etc..  has  take& 
place  during  the  last  few  months  within  and  around  the  U.S.  IBP  Conunittea 

To  show  where  my  own  priorities  lie  within  the  framework  of  this  program, 
and  to  stress  the  points  that  I  think  need  stressing  if  the  program  is  to  appeal 
wlddy  on  its  merits,  I  have  drawn  up  a  little  statement  about  the  IBP  which  is 
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attadied  to  tlili  teitimoiiy.  Actually,  it  was  prepared  at  the  aogseetlon  of  Free- 
man Qiiiiiii>y  of  tito  library  of  Oongress  stafl,  and  as  he  has  now  aeen  it  for  the 
first  time  this  morning  and  as  almost  no  one  else  involTSd  has  yet  seen  it,  I  ask 
the  indnlgttice  of  the  Subcommittee  in  pladnc  this  preliminary  draft  on  record. 

Finally,  let  me  comment  briefly  on  some  other  Ideas  that  are  circnlatins  that 
ate  intended  to  increase  the  effectiTeness  of  ecology  in  public  afCairs.  I  have  tried 
to  make  It  dear  that  I  beUere  that  ecology  will  acquire  an  appropriate  voice  in 
puWc  affairs  when  it  deserres  one  as  a  consequence  of  being  better  science. 
Much  of  the  talk  we  hear— and  I  haye  pn^ably  talked  as  much  as  anyone  on 
sodi  matters,  is  simply  not  effective  because,  as  L.  B.  SlobodkLn  says,  it  '^nds  to 
sidistituto  purpose  for  aoticm".  Slobodkin  warns  us  about  'the  satisfying  sense 
of  being  unable  to  take  spedflc  action  because  of  a  malicious,  or  at  least  unin- 
formed, oppcment  or  dass  of  opponents^. 

I  believe  most  ecologists  would  like  very  much  to  see  such  and  advisory  group 
as  the  proposed  Ooundl  of  Bcological  Advisors  or  Council  on  Bnvironmental 
Quality  attached  to  the  B:KCutive  Office  of  the  President,  providing  genuinely 
informed  advice  on  environmental  programs  in  parallel  to  that  given  by  the 
Ooundl  of  Bconomic  Advisors.  Several  bills  providing  sudi  councils  are  now 
being  considered  by  this  Oongress  and  this  Subcommittee^  and  I  think  I  should 
say  very  little  about  any  one  of  them  because  I  tend  to  favor  them  all  rather 
indiscriminately  but  do  not  feel  professionally  qualified  to  argue  the  finer  points 
of  managerial  sdence  with  advocates  of  one  or  another  coundL 

In  other  words,  ecologists,  who  are  dtiaens  first,  are  natural  sdentiste  second, 
and  political  sdentists  a  very  poor  third,  so  that  their  role  in  advice-giving  coun- 
cils needs  to  be  carefully  delimited  to  the  areas  of  their  professional  competence. 
By  no  means  do  I  say  that  ecologlBte  should  not  worry  about  such  matters,  for 
they  must  and  will,  but  I  suggest  they  will  meet  their  political  objectives  faster 
if  they  get  on  with  their  own  Job  of  doing  better  ecology. 

Thb  Boolooical  Sooiett  or  America. 
To  a  Selected  Oroup  of  U,8,  Ecologists: 

We  are  sorry  to  Infilct  another  questionnaire  on  you,  but  we  think  this  one  is 
impMtant  to  you  as  an  ecologist,  and  it  won't  teke  much  of  your  time.  Please  read 
these  questions  with  care,  discuss  your  answers  with  others  on  your  campus  if 
you  feel  you  need  to,  but  return  the  questionnaire  promptly,  i.e.  within  a  week. 
We  will  collect  most  answers  by  telephone,  as  we  want  100  percent  response,  but 
if  yon  teke  a  little  time  to  consider  your  answers  first  the  telephone  inquiry  can 
be  effldent  as  well  as  thorough. 

The  immediate  purpose  is  to  prepare  ourselves  for  a  congressional  inquiry  into- 
the  state  of  ecology  as  a  i>rofession.  Representetive  Daddario's  Subcommittee  on 
Sdence,  Research  and  Development  is  conducting  a  new  series  of  hearings  oa 
environmental  problems,  and  E.  S.  Deevey  and  I  are  invited  to  testify  for  ecolo- 
gists. In  a  letter  written  during  the  last  session,  Mr.  Daddario  doubted  that  ecol- 
ogy is  yet  able  "to  become  an  umbrella  sdence  for  greatly  expanded  research 
effort",  but  praised  the  Ecological  Sodety's  activities  that  "involve  ecology  in 
public  affairs  as  well  as  the  education  of  ecologists  and  the  infusion  of  ecology  in 
general  education  at  all  levels." 

We  find  our  own  information  about  research  training,  is  very  defldent  The 
general  surveys  available  (including  the  one  now  being  assembled  by  the 
NAS/NRC  Committee  on  the  Life  Sciences)  do  not  adequately  identify  ecology 
as  a  separate  subdivision  of  biology,  owing  to  admixture  with  systematic,  evolu- 
tionary, and  physiological  biology.  Moreover,  an  outstendlng  property  of  ecologi- 
cal education  is  ite  interconvertibility ;  under  certain  circumstences— especially 
assuming  the  enlarged  responsibilities  Mr.  Daddario  is  concerned  about — ^mete- 
orologiste,  geochemists,  oceanographers,  and  behavioral  biologiste  are  all,  or  can 
eafldly  become,  ecologists,  and  economiste,  anthropoligists,  and  other  kinds  of  so- 
cial sdentists  should  also  be  considered.  Our  questions  are  designed  to  probe  into 
this  interconvertibility.  We  hope  that  a  quick  survey  will  produce  more  meaning- 
ful estimates  of  the  numbers  of  ecologiste  than  a  more  highly  organized  and  costly 
survey  that  fails  to  ask  the  right  questions  of  the  right  people. 

You  have  been  selected,  probably  somewhat  arbitrarily,  to  speak  for  ecology 
on  pour  campus.  Some  of  you  are  departmentel  chairmen,  but  our  idea  is  to  ask 
ecologists,  not  administratora  As  a  professional,  you  yoursdf  exemplify  the 
multidisdplinary  aspect  of  the  subject  that  we  want  to  emphasize,  and  we  can- 
not be  sore  that  that  is  true  of  chairmen,  deans,  and  registrars. 
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It  will  not  be  possible  for  you  to  be  accurate  In  your  afloessateitt  of  whicb 
students  are  potential  eeologiats  and  whidi  are  not ;  the  best  approximation  yoa 
oan  make  is  the  one  we  want.  Obviously*  you  will  hav«e  meet  trouble  when  yoQ 
look  outside  your  own  department  The  best  guideline  we  can  think  of  to  he^ 
you  is  potential  research  collahoration  and  orientaiion.  If  this  student,  with  this 
kind  of  training  is  a  potential  coUabOTator  with  you  and  other  eeologiats,  not 
necessarily  in  what  you  are  doing  now,  but  in  any  ecological  project  in  which  yoo 
might  join,  count  him  as  an  "ecologLst". 

We  are  interested  in  current  numbers  students  being  trained,  and  suggest  the 
last  five  years  as  giving  appropriate  averages;  but  if  dramatic  reorganlxatioaB 
in  your  campus  make  the  futiue  training  capacity  look  very  different,  use  the 
next  three  years  as  t^e  time-period  for  your  average  estimates. 

Please  give  the  matter  some  thought,  return  the  questionnaire  in  the  enclosed 
envelope,  and  be  prepared  for  a  telephone  call  in  the  next  week  or  so. 
Cordially, 

LaMokt  Colb, 
Chairman,  Study  Committee, 

INSTITUTIONS  WITH  GRADUATE  PROGRAMS 

STUDY  COMMIHEE,  ECOLOGICAL  SOCIETY  OF  AMERICA  f^UESTIONNAWE:  TRAINING  OF  ECOLOGISTS 

(Numbers  ara  estimates  only.  Your  replies  wUJ  da  tabulated  but  noi  identified  as  yoursl 


Your 
depart- 
ment 

Other 

biological 

departments » 

(how  many?) 

Earth 
science 
depart- 
ments 

Social 

science 
depart- 
ments 

Othen 
ifsnys 

Total 

How  many  students  are  currently  receiving 
tralninfl  as  ecologlsts  on  your  campus? 

Ph.  0.  level  (not  counting  attrition; 
estimate  average  number  of  Ph.  D.'s 
per  year). ! 743    («2)    1.288   (50)     201    <36)       230    (20)     110    (23)   2.572 

Terminal  MS  level  (average  number 
of  MS  candidates  who  enter  profes- 
sional status  without  further  aca- 
demic training) 636    (90)       848   (54)     ISO    (43)       287    (26)     134    (22)    2.065 

Undergraduate  majors  (those  who 
enter  graduate  or  professional 
status  In  ecology  on  award  of  B.A. 
or  B.S.  degree). 1,852    (79)    2.374    (42)     411    (37)    1,408   (25)     176    (20)   6,221 

1  E.g..  wildlife,  fisheries,  forestry,  agriculture,  botany,  zoology,  microbiology,  physblogy.  blocbemistry,  biepiq!*^ 
entomology,  and  oceanography. 
>  You  may  want  to  consider  architecture,  city  planning,  of  even  engineering. 

Note:  105  institutions  responded  to  this  questionnaire. 
Check  if  applicable 

This  institution  has  no  graduate  programs. 

There  are  graduate  programs  but  not  in  ecology. 

Assuming  no  major  reorganization  or  expansion,  and  assuming  an  adequate 
supply  of  eligible  students,  by  what  factor  could  these  numbers  be  increased  in 
the  next  five  years?  1.0, 1.5, 2.0,  etc.)  2,5 (U) 

Which  one  of  the  following  is  the  major  factor  that  may  prevent  such  an 
increase? 

1.  Inadequate  direct  (stipend)  support  for  ecology  students,  9. 

2.  Inadequate  facilities,  including  space,  laboratories,  and  libraries,  li. 

3.  Inadequate  or  unbalanced  faculty  jwsitions  in  ecology,  7. 

4.  Lack  of  vision  or  ecological  orientation  or  part  of  administration,  7. 

5.  Supply  of  eligible  students,  contrary  to  assumption  above,  is  not  expan- 
sible on  this  campus,  6.  (We're  scraping  the  bottom  of  the  intellectual  barrel 
right  now"). 

Is  there  on  your  campus  a  cross-departmental  organization  'Institute  or  Cen- 
ter for  Environmental  Studies,  degree  program  in  ecology,  oceanography,  conser- 
vation, etc)  that  coordinates  ecological  research  and/or  training? 

1.  No.  17. 

Z  No,  and  we  won't  have  one  if  I  can  prevent  it  1. 

3.  No,  but  we  are  working  on  one.  10. 

4.  Yes,  but  it  is  largely  on  paper ;  ie.  a  committee.  2. 

5.  Yes,  but  it  is  too  new  to  appraise.  3. 

6.  Yes,  and  it  is  working  reasonably  welL  7. 
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IflSTTTOTlONS  Wrni  NO  GRADUATE  PIKKSRAMS 
STUDY  CONIMTTTEE,  ECOLOGICAL  SOCIETY  OF  AMERICA  QUESTIONNAIRE:  TRAINING  OF  ECOLOGISTS 
(Numbers  are  estimates  only:  Your  replies  will  be  tabulated  but  not  ideiftifled  ae  yours] 


Other 

Earth 

Social 

Your 

biological 

science 

Others 

depart- 

depart- 

depart- 

depart- 

if any  I 

ment 

ments! 
(bow  many?) 

ments 

ment* 

Total 


How  maoy  students  are  currently  receiving 
training  as  eoologists  on  your  campus? 
PiL  D.  level  (not  counting  attrition; 
estimate  average  number  of  Ph.  D.'s 


% 


Terminal  MS  level  (average  number 
of  MS  candidates  who  enter  pro- 
fessional status  without  further 
Kademic  training) 

Undergraduate  majors  (those  who 
enter  graduate  or  professional  status 
in  ecolocy  on  award  of  BA  or  BS 
degree) 209    (24)     154    (15)       22    (9)        78    (7)        3    (1)  466 


I  Lg^  wildlife,  fisheries,  forestry,  agriculture,  botany,  zoology,  microbiology,  physiology,  biochemistry,  biophysics, 
entomology,  and  oceanograohy. 
*  You  may  want  to  consider  architecture,  city  planning,  or  even  engineering. 

Note.— 18  insdtutions  responded  to  thb  questionnaire. 

Cheek  if  applicable 

nils  institution  has  no  graduate  programs.    Q 

There  are  graduate  programs  hut  not  in  ecology.    Q 

Aaanming  no  maJor  reorgauizatlcMi  or  expansion,  and  assuming  an  adequate 
supply  of  eligible  students,  by  what  factors  could  these  numbers  be  increased  in 
the  next  five  years?  (1.0, 1.5, 2.0,  eta)  2.74  (58) 

Which  one  of  the  following  is  the  major  factor  that  may  prevent  such  an 
Increase? 

1.  Inadequate  direct  (stipend)  support  for  ecology  studen-ts — 42 

2.  Inadequate  faciUtiea,  indudinig  space,  laboratories,  and  libraries — 43 

3.  Inadequate  or  unbalanced  faculty  positions  in  ecology — 30 

4.  Lack  of  vision  or  ecological  orientation  on  part  of  administration — 14 

5.  Supply  of  eligible  studenits,  contrary  to  asumption  above,  is  not  ex- 
pansible on  this  campus — 15  ("we're  scraping  the  bottom  of  the  intellectual 
barr^  right  now") 

Is  there  on  your  campus  a  cross-department  organization  (Institute  or  CJenter 
for  Bnvironm^ital  Studies,  degree  program  in  ecology,  oceanography,  conserva- 
tion, etc.)  that  coordinates  ecological  research  and/or  training? 

1.  No— 14 

2.  No,  and  we  won't  have  one  if  I  can  prevent  it 

3.  No,  but  we  are  working  on  one. — 30 

4.  Yea,  but  it  is  largely  on  paper ;  i.e.  a  committee. — 18 

5.  Yes,  but  it  is  too  new  to  appraise. — ^20 

6.  Yes,  and  it  is  Working  reasonably  well. — 15 

CURRENT  SUPPORT  FOR  ECOLOGY  (DECEMBER11966) 

SCIENCE  INFORMATION  EXCHANGE 

(Prepared  for  American  Meteorological  Society  Study  Group  on  Biocllmatology] 

Numtierof  Number  of  Amount  of 

Supporting  egencies  grants  grants  grants 

without  funds        with  funds  with  funds 

Agrictttture,  Department  of 868 

/GebOTM.  State  of 7 

Aleslui,  Stateof 1 

American  Association  for  Advanced  Science 

American  Cancer  Society , 

AmeiJcan  Philosophical  Society 1 

Airzona,  Unh^ersity  of 3 

Arimie,  State  of 5 

Arkansas,  State  of  11 

Atonic  Energy  Commlssto'n."II"IIIII"lI"I"Il"III"'".*  72  28 i,'o57,'5ei 

Califomia,  University  of 2  2  jmzed  by  vjjS;'*^ 


92 

11,065,586 

2 

1 
1 
2 

203 
6.500 
LOOO 
7^000 
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CURRENT  SUPPORT  FOR  EOOLOGT  (DeCEMBBI  19K>-Coaanaad 


NumlMrof 
giinte 

Number  of 
grants 
.    wifli  funds 

Amoantof 

grants 
witlifands 

Califof nU.  State  of , . . . „_,._ „ , 

96 
I 
6 
6 

1 

$33,000 

Cinftda,  Gov«fnm«i>t  at *^. .,._.„ 

Colorado,  University  oL__. ,„_ 

C^S^^}r*do,  Stale  or .„„.,.  .      .. 

Coaifnfifce,  DepirtiDsnt  ot,.,^* ,,.„.„.,. 

2 

7.7S     • 

Co  nneclkruL  State  ot _, __^ 

1 
1 

21 
I 
1 

22 
1 

10 

1 

D«laware.Stat&  of,.... _„,___ ,. 

Ftoritfa,  State  of.. , 

Ford  Foijnditiof! ^ 

Georgia  Institute  of  Technotofr^..,... 

€*oriia  State  of....,  „ ,  . 

euatenjielm,  J.  S„  Meffyonal  Foundatfei? 

Hawaii,  Slate  dL.:.,_ 

HEW  PHS  eitreau  of  Disease  Pravftntion  and  Eny'lroninVntol 
C^nlroL .....__..  , 

25 
67 

674.992 
1.682.433 

National  (tisti lutes  of  H**fth„...., ,...1..'.'/./ 

Idatto,  State  ot 

9 

6 
1 

22 
109 
2 
4 
7 
2 
5 
14 
1 

\     : 

25 
7 
2 

imnois.  Stale  of „ __... „ 

1  ndiana  Unl^^ersity ^ 

Indiana,  State  of... 

I 
704 

18.000 
4,324.028 

InUrlor.  Department  of ^...,...* „, 

lows  Slate  Uriivefslty. _.._ , 

Iowa,  State  oL ..._. 

Kansas,  State  of...,,..... ,-*^«.-^ 

Kefl!  Slate  University 

Kentucky,  State  nf, „__.. 

* 

Louijiana,  Slate  of_ ..,,«^ 

8 

11.500 

WtalnE,  State  of, , ,_._.__., 

Maryland,  Unlvenilty  of « 

-      ....         — .. 

Maryland,  Slale  of „„« 

Minnesota. State  Of _ ^..._ 

Miisl«ipp*.  State  q(„„ 

* 

Mli50uf[  Udvefsrtyof.__ 

MiaioufUlalfl  of,,  „...._._.. 

4 

19.400 

Montana,  Stale  of. ..„,„. ._ 

6 
1 

lAontana,  U«iivefs*t¥  of 

MitionsI  Audubon  Socialy.,: 

I 
202 

5.000 

3.237.188 

nitJonal  ScierKO  Foundation ........„._ 

Nebraska,  University  o*„.„„„., .,.. 

I 
I 

*i     : 

2 

7 

8 

5 
44 

1 
14 

2 
10 

2 
46 

fiitjrsjka.  State  of.. ^.. .^. .....,,. 

r^evada.  State  at ...... , 

Kew  Hampshire^StstBol,,,.. ..,...,. 

N*w  Jersey,  Slate  of 

New  Mfijiico,  State  of. ............ ..._.. 

.............^. 

Hiiw  York,  State  Unlveralty  of........ 

New  Vork  State  of ..,,, _.,.,, 

No  forma!  support......... 

North  Carotina,  Stile  of .„. „. 

Nortli  DaHota,  State  of... , ,., 

Ohio.  State  of  .„ .,„„.,.. 

......^... ........ 

Oklaboms,  State  Universffy...... ,. ^..,, 

Oreiori,  State  at, , ,,.._._. .._, 

6 

1 

69.000 
24.000 

Pacific  Northwest  PowOf  Cci.,,,^.,*»...,^,«...,. 

Penn^vk^lnifl,  Slate  of, ,,_.. 

10 

Portland  General  ElectTlc  Co.   ._,__,  .,,,.„ 

2 

i 

I 

31.500 

3 

1 

Purdue  Urtivenslty... ...^ ..., 

1.500 
8.000 

Rftsearth  Corp^. -^.*. -. 

fthode  Esiand,  State  oL...^. ,,_... 

2 

Rockefetlpr  Foundation.. -....„,.-...,^,.,„*,. 

5 

10 

122.643 

Sifma  Xi,  Society  of ,,.. *_.,...._- 

Smithsonian  Institution ..,.  ,.,»__,,,.„, 

6 

\     : 

9 

1 

1 

I 

31 
13 

7 

I 

3 
16 

8 
13 

3 

Social  Scjence  Research  Cwndl ...,._    -.„-„. 

Soutfi  CJioJina,  Stale  Of......,*.,.„..^*^„*.,.. 

Soifth  Dakota,  State  of„, _. ._.„ 

SODltiern  illinois  Univenlty  *_.. ^^^^ . 

1 

16.000 

Tennosam  Valley  Authorliy....„,_, ,.,.„.. 

Tejiss  ASM  University 

s 

25.000 

Texfls,  Stale  of..., ^.^.,,,._„..^,__ 

....... 

Utah  State  University^,..,.. ,. 

Utth,£fafeof... , . 

I 

1.100 

Veterans'  Admlnistntfon,,., ..,^ ^ 

Virginia  Polyte&hni£  Ijiitihita ^., 

Virginia.  Slate  of. , ^ 

Washington.  State  of_..., , 

i— . 

k.-w 

WlMoniin,  Stite  of . . .. ^.. .^. 

Wyominj,  State  of,.  ,..^.... ..„,,*„, „,,..... 

2 

•«:»"■■ 

T«W. 

1.660 

1,176 

i2.44a;ao« 
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Why  Air  Ihibbnatiohal  Bioloqioal  Pboobam? 

For  all  animals  and  for  man,  today's  material  resources  are  tomorrow's 
garbage,  and  vice  versa.  Waste*  therefore,  does  not  exist  Living  systems  move 
matter  aionnd,  into  and  out  of  many  sources  and  sinks,  but  they  do  not  create 
matter,  or  destroy  it  Sventually,  plants  remake  what  we  call  resources  out  of 
what  we  call  garbage.  The  energy  they  need  to  do  this  is  captured  from  sunlight 

Most  resources  used  by  man  are  chemically  reduced.  Food,  iron,  and  gasoline 
are  examples.  When  they  are  used,  oxygen  is  added  to  their  molecules,  and  they 
gain  weight  Therefore^  the  more  resources  are  used,  the  faster  the  total  weight 
of  garbage  increases.  Fortunately,  in  turning  oxidixed  compounds  that  were 
garbage  into  reduced  compounds  that  are  resources,  plants  restore  the  oxygen 
to  the  atmosphere. 

Human  societies  are  now  so  large,  so  complex,  and  use  resources  so  rapidly, 
that  they  are  in  danger  of  drowning  in  their  garbage.  The  problem  is  inescapable ; 
there  is  no  rug  under  which  it  can  be  swept  All  sinks  are  temporary ;  like  cess- 
pools, they  have  a  way  of  becoming  septic  when  overloaded.  "Waste  resources" 
have  seriously  pioUuted  the  Great  Lakes,  and  even  the  ocean  cannot  process  all 
the  garbage  it  now  receives. 

Most  men  understand  these  matters  in  principle,  to  detail,  nobody  understands 
them  w^  enough.  Partly,  this  is  because  living  systems  are  amazingly  complex, 
and  are  turning  out  to  be  interlocked  in  unexpected  ways.  In  addition,  the  pace 
of  technological  progress  has  intensified  the  need  for  understanding.  Human  in- 
geonity  creates  so  many  "new"  resources,  and  they  become  garbage  so  quickly, 
that  old  ways  of  handling  garbage  can  no  longer  be  counted  on.  Meanwhile,  the 
old  familiar  pollutants — silt  in  our  reservoirs,  manure  on  our  farms,  carbon  and 
sulfur  compounds  in  our  air — ^pile  up  on  an  unprecedented  scale,  and  overflow 
the  sinks  that  used  to  contain  them. 

When  garbage  is  smooHily  converted  to  resources,  we  speak  of  a  system's  "out- 
put" as  "production".  When  interruptions  occur  in  the  same  systems,  we  call 
the  pileups  "pollution",  and  notice  that  "production"  is  declining.  Pollution, 
then,  is  deflected  production.  It  can  be  channelled  or  controlled,  but  as  every 
material  pollutant  is  a  pot^itial  resource,  none  can  be  eliminated  entirely.  Pollu- 
tion is  the  internal  friction  of  productive  systems,  part  of  ttte  cost  of  main- 
taining output 

The  International  Biological  Program  is  devoted  to  understanding  the  bio- 
logical basis  of  human  welfare.  Because  it  is  an  international  research  program 
operated  in  more  than  00  countries,  it  anphasiJEes  those  kinds  of  biology  that 
demand  information  from  a  global  "fleld."  These  include  human  genetics  and 
nutrition,  human  responses  to  stressful  environments,  tranq[x>rt  of  airborne 
spores  and  pathogens,  colonisation  of  islands  and  of  disturbed  environments, 
and  other  not  yet  fully  formulated.  None  is  more  important  than  the  one  the 
US-^IBP  Oommittee  has  chosen  as  c^itral:  Analysis  of  Bcosystems.  It  is  cen- 
tral because  it  focuses  on  man's  central  problem,  as  a  dweller  in  environments : 
the  relations,  in  depth  and  detail,  between  pollution  and  production. 

Analysis  of  Ecosystems  is  not  less  international  than  other  components  of 
IBP.  In  the  United  States,  however,  it  dilfers  both  in  scope  and  in  emphasis  from 
its  counterparts  in  other  countries.  In  much  of  the  world,  where  more  food  is 
man's  paramount  need,  the  emphasis  logically  falls  on  production.  In  the  United 
States,  as  in  other  developed  countries,  production  has  be^i  reasonably  ade- 
quate, at  least  up  to  now,  and  the  emphasis  f^lls  instead  on  pollution.  In  the 
ecological  view,  however,  these  probl^ns  are  inseparable.  Today's  productive 
systems  are  always  polluted  in  some  sense ;  it  is  intenHfied  pollution  that  short- 
circuits  production,  behaving  exactly  as  a  cancer  in  the  system.  The  objective  of 
Analysis  of  Ecosystems  is  to  understand  living  systems  well  enough  to  recognize 
such  cancers  before  they  start. 

Edwabd  S.  Deevet. 

Additional  Views  Submitted  By  Db.  John  B.  Gantlon 

I  should  like  to  take  as  a  point  of  departure  a  recent  remark  made  in  a  body  of 
scientiflc  consultants.  This  group  was  examining  a  series  of  possible  avenues  that 
might  yield  useful  approaches  for  meeting  our  burgeoning  environmental  prob- 
lem&  One  scientist's  remark  brought  the  discussions  to  a  climax. 

"I  keep  hearing  strong  ideas  for  encouraging  the  investigation  ot  natural  puri- 
fication phenomena,  and  of  the  need  for  more  and  better  ways  to  halt  increasing 
pollution.  Why  aren't  we  concentrating  our  scientiflc  efforts  on  increasing  toler- 
ance to  pollution?" 
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In  a  quick  assessment  of  the  matter  tbis  does  indeed  appear  to  be  an  oversight 
Yet  with  some  thoughtful  reflection  we  can  see  that  this  rather  widely  held  ques- 
tion is  symptomatic  of  our  past  aimless  drift  of  accelerating  environmental 
degradation.  It  sftarts  from  two  false  premises:  a)  that  the  forms  of  polluti<m 
we  now  suffer  under  are  essential  and  inescapable  byproducts  of  modem  indus- 
trial living,  and  b)  that  man  and  a  very  few  domestic  plants  and  animals  are  the 
only  creatures  on  earth  we  need  worry  about 

Setting  aside  my  strong  moral  and  ethical  reservations  oiver  the  latter,  let  us 
consider  the  logic  of  these  two  premises. 

It  has  been  stated  many  times  that  pollution  is  really  one  or  moire  resources 
out  of  place.  Sewage-contaminated  water  is  not  only  d^^raded  water,  it  also  rei>> 
resents  potentially  usable  inorganic  nutrlenta  Further  the  heat  pollution  from 
our  power  plants  might  with  a  bit  of  creative  engineering  be  usable  in  one  or 
more  other  phases  of  the  water  pollution  problem.  A  systems  look  at  the  overall 
pollution  mix  could  well  yield  real  technological  breakthroughs  intrinsically  use- 
ful quite  apart  from  their  improvements  in  environmental  quality.  We  need  to 
reach  free  of  the  narrow  technological  strait-Jackets  in  which  our  current  crop 
of  problem  solvers  was  trained.  We  need  not  tolerate  existing  pollution — ^we 
clearly  should  not  expend  scarce  public  funds  to  increase  tolenmces  to  today's 
stupidities. 

Generating  even  more  trauma  in  ecologically  aware  persons,  however,  is  the 
widely-held  nonsense  that  man  and  a  veritable  handful  of  domesticated  plants 
and  animals  are  all  that  are  essential  to  the  ecosystems  that  sustain  man«  If  this 
were  true  we  might  learn  to  love  pollution,  breed  our  domesticants  to  resist  it 
and  evade  forever  the  responsibility  and  expense  of  halting  the  accelleration  ia 
the  fouling  of  our  nest 

A  moment's  reflection  suggests  clearly  that  we  cannot  have  the  optioai  of  per- 
mitting the  demise  of  large  numbers  of  the  eartli's  essential  but  poorly  known 
organisms.  A  rather  9pine<*hilling  observation  is  that  no  man,  no  group  of  m^i, 
can  tell  us  this  moment  how  many  of  the  earth's  species  constitute  the  irreduc- 
ible minimum  biota  to  keep  our  biosphere  functioning  and  healthy.  To  think  we 
could  breed  resistance  to  any  list  of  pollutants  in  any  significant  number  of  these 
species — even  if  we  knew  which  ones  to  select — is  patently  absurd. 

How  is  it  possible  for  otherwise  knowledgeable  sdentists  to  be  unaware  of  any 
hazard  stemming  from  a  pollution-stressed  and  pollution-reduced  earth  biota? 
Why  are  they  so  confident  that  no  damage  can  be  incurred  to  essential  organisms 
such  as  N-flxing  microbes?  Largely,  I  suppose,  it's  the  appearance  of  having  got- 
ten away  with  it  up  to  now.  They  need  to  be  cautioned,  however  of  the  rapidly 
shifting  balance  between  man-generated  systems  of  less  than  80  years  old,  and 
ecological  systems  that  have  survived  a  valid  test  of  time.  There  is  a  great  deal 
of  difference  in  the  potential  danger  to  the  overall  system  of  farms  separated  by 
fence  rows  and  woodlots  as  opposed  to  blocks  of  hundreds  of  square  miles  con- 
taining a  single  variety  of  wheat  and  sustained  by  an  ever-length^iing  list  of 
pesticides,  the  latter  of  which  may  escape  to  damage  oi^ai^ams  at  some  distance 
from  their  point  of  application.  Also.,  a  lonely  camper  urinating  behind  a  tree 
is  a  far  cry  from  the  chain  of  urban  complexes  utilizing  the  same  river  for  sew- 
age disposal,  generator  cooling,  drinking  water  and  allowing  their  urban  pest 
control  chemicals  to  move  down  the  storm  drains  into  the  same  river.  We  now 
approach  a  scale  <^  operation  that  does  indeed  endanger  other  spedea  If  we  know 
they  aren't  now  essential,  and  if  we  are  certain  we  will  never  profit  from  the 
genetic  information'  they  contain,  we  might  Justifiably  swap  our  freedom  to  pol- 
lute against  their  loss.  To  permit  extinctions  unmonit<Mred  and  in  complete  ig- 
norance of  the  creature's  genetic  assets  borders  on  lunacy. 

How  have  we  learned  so  much  only  to  become  so  ignorant?  Scientists  and  engi- 
neers are  often  more  coldly  willing  to  take  the  risks  in  such  trades  than  an  unedu- 
cated person.  Something  is  drastically  wrong  with  our  priorities  in  education. 

Many  of  us  have  noted  with  dismay  that  while  our  public  schools  require 
courses  in  how  our  governments  function,  in  how  our  economy  functions,  and 
even  in  how  the  student's  own  body  functions — none  (to  my  knowledge)  require 
courses  focused  on  how  the  ecosystems  that  sustain  society  function.  Ck)uple  this 
with  the  ever-increasing  number  of  lifelong  urbanites  in  our  society  and  we  get 
a  hint  of  the  educational  displacement. 

In  my  own  opinion  we  ought  to  require  elementary  training  in  systems  ecc^ogr 
for  all  of  our  high  school  graduates.  We  surely  need  it  fbr  our  engineers,  for  all 
high  school  teachers,  home  economists,  and  the  scientists  in  agriculture,  indus- 
try and  medicine. 
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However,  let  me  empbitsise  tbat  tlie  ecoIOfl«t6  <lon't  have  all  the  answers. 
They  hai^>ened  to  have  been  the  present  custodians  of  what  was  left  in  the 
classical  field  of  natural  history  after  the  taxonomists,  geologists,  engineers, 
chonists  and  physicists  departed  for  their  own  reductionist  worlds.  By  taking 
apart  into  smaller  and  smaller  pieces  their  particular  slice  of  old  "Ma  Nature", 
they  have  given  us  ^e  glories  of  the  scientific  age,  atomic  energy,  the  DNA  code, 
how  to  convert  fossil  plant  dehris  into  magic  white  fluid  that  propels  a  couple  of 
tons  of  ste^  and  rubber  and  one  man  across  the  landscape  at  a  mile  a  minute — 
and  the  solid  state  electronics  that  led  to  modem  computers.  Meanwhile  back  in 
nature,  the  ecologists  have  profited  from  their  reductionist  brethren  and  began 
fuAng  isotopes  to  get  at  the  transport  systems  lowing  how  resources  are  trans- 
ferred between  species.  They  learned  to  utilise  the  computer  to  handle  the  vast 
scales  and  noisy  world  deliberately  left  behind  by  the  ever  more  narrowly  trained 
other  Bdentista  They  adopted  the  systnas  approaches  developed  l^  engineers, 
some  of  whom  were  learning  the  complex  art  of  putting  a  man  in  a  sealed  life 
support  system  for  interplanetary  travel. 

Now  the  ecologists— who  a  short  2(^  years  ago  nearly  drummed  out  of  their 
society  those  colleagues  interested  in  man's  probleuM— have  come  to  realize  that 
their  left-over  science  is  a  pivoted  science  for  man.  Not  all  ecologists  are  happy 
about  this.  Many  wish  the  ^igineer  would  learn  enough  ecology  to  stop  making 
fools  out  of  themselves  and  costing  future  generations  untc^d  misery  from  bad 
ecological  judgment  in  unnecessary  drainage  projects,  faulty  waste  disposal  sys- 
tems, air  polluting  combustion  and  processing  systems  etc.  These  ecolos^ts  like 
their  fellow-scienfists  in  other  fields  ask  only  to  be  left  alone  to  do  better  ecology. 
If  the  lately  discovered  worth  of  their  science  leads  more  of  the  brighter  young 
men  to  adopt  it  for  a  career,  or  leads  congress  in  its  wisdom  to  view  with  favor 
agency  proposals  for  ecological  training  for  the  general  public,  they  would  be 
content 

Many  ctf  us,  however,  feel  that  the  time  is  short,  the  number  of  adequately 
trained  ecologists  too  small,  the  avenues  likely  to  benefit  from  ecological  contri- 
butions are  too  many  to  leave  matters  stand  as  they  are  now. 

If  sputnik  jarred  the  United  States  into  realizing  Russia  had  slipped  unher- 
alded and  unnoticed  into  first-rate  scientific  stature,  perhaps  our  impending 
environmental  fiap  could  be  the  ecological  equivalent.  Grash  programs  are  always 
wasteful,  but  unfortunately  in  our  Madison  Avenue  conditioned  society,  they  are 
more  likely  to  derive  public  support  than  a  calm  steady  growth.  I  trust  this  com- 
mittee in  its  wisdom  will  find  a  suitable  route.  I  would  like  to  suggest  the 
following : 

1.  Fundamental  research  on  natural  purification  processes  be  encouraged  to 
the  extent  that  these  fields  will  be  in  as  favorable  a  position  to  draw  scientific 
engineering  talent  as  say  the  space  program  or  internal  medicine;  e.g.,  (a) 
atmospheric  particle  scrubbing ;  (&)  biological  uptake  of  inorganic  nutrients  from 
aquatic  systems;  and  (o)  inorganic  nutrient  retention  by  terrestrial  systems. 

2.  That  modelling  and  computer  simulation  of  natural  and  man-made  systems 
be  encouraged  so  that  we  may  anticipate  which  components  in  such  systems  are 
apt  to  be  most  sensitive  to  pollution  stresses  and  which  most  important  to  the 
natural  purification  processes. 

3.  Perfect  micro-cosms  of  high  complexity  and  reproducability  for  use  in 
meaningful  bioassay  in  pollution  studies. 

4.  Initiate  a  program  designed  to  examine  the  genetic  and  ecological  in* 
formation  contained  in  the  earth's  ecosystems  for  potential  uses  in  pollution 
control,  a  counterpart  to  the  USDA's  plant  introduction  program. 

5.  Consider  the  possibility  of  assisting  in  the  birth  of  a  national  unit  that  could 
assemble  problem  solving  arrays  that  do  not  live  on  after  their  problem  is 
solved.  One  in  which  talent  moves  from  prc^lem  to  problem  and  back  to  the 
higher  educational  aystem  both  for  helping  ke^  the  education  systems  tuned 
to  current  problems  and  for  the  renewal  of  talent.  I  think  of  the  I.6»Y.,  and 
possibly  the  I.B.P.  models,  but  the  Weather  Modification  Commission  and  the 
NSFs  participation  it  might  also  work.  If  the  NSF  had  a  separate  major  unit 
comparable  to  its  present  s^ni-separation  of  the  Education  Divisions  from  its 
Besearch  Divisions,  perhaps  called  S^igineering  and  Applied  Sciences,  it  might 
successfully  undertake  such  a  role.  This  unit,  like  the  current  Education  Divi- 
sions, would  use  criteria  beyond  scientific  merit  in  its  decisions.  Further,  it 
should  be  given  a  charge  to  eUicit  proposals  from  the  best  talent  that  can  be 
interested  in  a  problem  the  division  chooses  to  pursue.  Existing  national  labora- 
tories and  Industrial  laboratories  from  the  private  sector  should  not  be  passed 
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over  if  the  academic  sdence  cfrtnmnntty  lacks  companble  probkoiHPOlTlog  po- 
tentiaL  Problems  and  approaches  not  yielding  rewarding  results  after  a  reasoo- 
able  time  should  be  discontinaed  font  certain  long  range  research  should  be  en- 
couraged. The  unit  should  not  become  the  national  monitoring  agency  for  any 
enyiromhental  condition  but  mi^^  perfect  techniques  or  engage  in  researdi  nec- 
essary to  establish  whether  such  monitoring  might  be  prudent  My  personal  view 
is  that  in  most  cases  it  should  not  create  nevn  national  facilities  except  where 
a  reasonable  case  is  made  that  other  agency  goals  preclude  effectiye  management 
of  the  necessary  unit 

6.  An  inter-agency  committee  alone  is  quite  sure  not  to  perform  a  lead  role 
in  finding  imaginative  new  aproadiies  to  aivironmental  problems,  and  is  un- 
likely to  be  very  effective  ev^i  in  controlling  its  member  agencies'  current  btd 
practices. 

7.  Consider  seriously  the  wisdom  of  setting  up  a  council  of  ecological  advisort 
for  the  executive  branch  of  government,  as  has  been  proposed  by  several  billi 
over  the  past  year  or  so.  A  word  of  caution  here.  Advisory  boards  are  only  as 
good  as  the  people  on  them.  Several  bodies  concerned  about  the  environment 
have  appointed  panels  of  prestigious  scientists,  engineers  and  administrators, 
none  of  whom  had  a  due  as  to  how  an  eco^stem  functioned— some  w»e  even 
unaware  of  the  tenn.  One  would  hope  that  ecologists  would  have  an  opportunity 
to  make  an  input  to  such  a  potentially  important  function. 

EXBOUTIVB  OFFICE  STUDY 

(The  Following  Study  Was  FuBNismo)  to  ths  Subcommittee  Subsbqubnt  to 
Its  Hbabuvos  on  Envibonmbntal  Quautt) 


EXECUTIVE  OFFICE  OF  THE  PRESIDENT,  OFFICE  OF  SCIENCE  AND 

TECHNOLOGY 

Mabch  190& 
The  attached  report  was  prepared  in  response  to  a  request  by  the  President  to 
the  Directors  of  the  Office  of  Science  and  Technology  and  the  Bureau  of  the 
Budget  to  recommend  how  the  Federal  Goveimnei^  may  best  direct  its  efforts 
toward  advancing  scientific  understanding  of  natural  plant  and  animal  commu- 
nities and  the  ways  in  which  they  are  influenced  by  man  and  his  actlvitieB. 

This  report  emphasizes  the  need  to  conserve  and  to  increase  our  understanding 
of  our  unspoiled  wildlands— forests,  grasslands,  deserts,  streams,  and  lakes. 
The  report  proposes 

setting  aside  on  Federal  lands  additional  natural  preserves  for  scientific 
purposes,  and 

oonducting  surveys  and  research  so  that  we  will  understand  better  the 
Impact  of  environm^ital  changes. 
Additional  information  is  available  from  Dr.  Donald  R.  King,  Executive  Office 
of  the  President,  Office  of  Science  and  Technology,  Executive  Office  Building 
Washington,  D.C.  20606 ;  39&-3516. 

Donald  F.  Hobnig,  Director. 

ExEOUTiVE  Office  of  the  Pbbsident, 
Offiob  of  Soibnob  and  Tbohnoloot, 

Washington,  D,C.,  January  2j^  1968. 
Memorandum  for  the  President 

Subject:  Advancing  scientific  understanding  of  natural  plant  and  animal 
communities. 
At  the  time  of  your  February  1965  Message  to  Congress  on  Natural  Beai;^, 
you  instructed  the  Directors  of  the  Office  of  Science  and  Technology  and  the 
Bureau  of  the  Budget  to  recommend  how  the  Federal  Government  may  best 
direct  its  efforts  toward  advancing  scientific  understanding  of  natural  plant  and 
animal  communities  and  their  interactions  with  man  and  his  activitiea. 

Our  review  indicates  that  no  one  agency  now  has  or  should  have  exdnslve 
Jurisdiction  in  this  area.  Ten  agencies  are  now  carrying  on  activitiea— as  an 
essential  part  of  their  respective  missions-^iiat  are  related  to  scentlflc  under* 
standing  of  natural  plant  and  animal  c(mmiunities  or  "wild  lands"  which  indude 
forests,  grass  lands,  deserts,  swamp  lands,  alpine  regions,  lakes  and  streams, 
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auuine  sTstems,  and  unall  semiwild  anas  wtthln  cultivated  lands.  Understand- 
ing of  these  areas  ki  an  integral  part  of  the  tot§l  effort  to  understand  the  oom- 
Iflex  interrelationship  among  living  thix^fs  and  the  interactions  between  them 
aad  their  phjaical  environment  l^iis  is  the  science  of  ''ecology." 

Ooordlnation  and  commimication  among  ageneiea  and  with  the  general  sden- 
tiflc  comnnmity  is  needed  to  assure  that  essential  work  is  carried  on,  and  unde- 
sirable dui^cation  is  avoided. 

We  recommend  that 

the  Office  of  Science  and  Technology  assume  responsibility  for  maintain- 
ing overview  of  this  area  and 

assure  necessary  coordination  among  agencies  and  vrith  the  science  com- 
munity. 
The  Office  of  Science  and  Technology  staff  can  call  on  such  groups  as  commit- 
tees of  the  Federal  Council  for  Science  and  Technology,  panels  of  the  President's 
Science  Advisory  Committee,  professional  societies,  and  the  academic  commu- 
nity— for  advice  and  assistance. 

The  above  conclusions  are  based  in  part  on  the  recommendations  of  a  panel  of 
experts  from  Federal  agencies  assembled  by  the  Office  of  Science  and  Technology. 
The  panel  made  recommendations  dealing  substantive  vrith  areas  of  potential 
action  and  with  the  question  of  how  the  Federal  Government  may  best  direct  its 
efforts  related  to  the  understanding  of  natural  communities.  A  report  based  on 
the  panel's  findings  is  attached.  The  report  recommoids : 

designation  of  additional  protected  natural  areas  for  scientific  purposes; 
expansion  of  research,  including  co(^>erative  studies  of  a  limited  number 
of  large  ecological  systems ; 

expansion  of  monitoring  and  survey  programs  to  measure  the  impact  of 
environmental  changes ;  and 
improvement  of  ecologically-oriented  training  and  education  programs. 
We  believe  the  recommendations  require  close  attention  by  the  concerned 
agencies.  We  plan  to  make  the  report  available  so  that  agencies  may  review  their 
programs  in  light  of  the  recommendations,  and  consider  how  they  might  empha- 
sise and  reorient  activities  that  contribute  to  advancing  our  understanding  of 
natural  plant  and  animal  communities  and  their  interactions  with  man  and  his 
activities. 

The  Bureau  of  the  Budget  makes  no  recommendations  for  the  commitment  of 
funds  for  new  programs.  Such  decisions  can  be  made  only  after  careful  consider- 
ation of  agency  proposals  within  the  context  of  fiscal  policy  prevailing  at  the 
time. 

Ohablbb  L.  Sohxtltze, 
Director,  Bureau  of  the  Budget. 
Donald  F.  Hobnig, 
Director,  Office  of  Boienoe  and  Technology- 

Advanoino  SciKNTino  Undebstanmno  or  Natusai*  CoMMUionss 

In  his  message  to  Congress  on  Natural  Beauty  on  February  8, 1965,  President 
Johnson  asked  the  Directors  of  the  Office  of  Science  and  Technology  and  the 
Bureau  of  the  Budget  to  recommend  how  the  Federal  Qovemment  may  best 
direct  its  efforts  tovxird  advancing  scientific  understanding  of  natural  plant 
and  animal  communities  and  their  interactions  with  man  and  his  activities. 

Natural  plant  and  animal  communities  are  important  in  rendering  material 
services  indispensable  to  the  welfare  of  man  as  well  as  in  satisfying  aesthetic 
and  recreational  needs.  They  are  the  least  modified  ecological'  systems.  They 
constitute  the  so-called  "wildlands,"  and  include  forest,  grasslands,  marine  sys- 
tems and  small  semi-wild  areas  vrithin  cultivated  lands.  The  condition  and  pro- 
ductivity of  these  natural  systems  are  highly  relevant  to  all  segments  of  human 
society.  The  production  of  food  from  the  sea,  food  and  other  products  from 
livestodc  on  natural  grasslands,  timber  from  forests,  and  wildlife  for  recreation ; 
the  r^ulation  of  water  run-off  and  maintenance  of  domestic  water  supplies ;  and 


^Ecology  is  the  science  concerned  with  the  interrelationshipe  axiong  living  things  and 
the  Interactions  between  them  and  their  physical  environment.  Thns,  ecolo^  Involves  the 
interrelationships  < 
and  hydrolog 
of  desirable 


srrelationships  of  biology  and  the  environmental  sciences  such  as  meteorology,  geolosy, 
I  hydrology.  Applied  ecology  includes  practices  of  forestry,  agrlcnltnre,  the  conservation 
desirable  nondomestlc  plants  and  animals  and  the  control  of  undesirable  life  forms. 
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the  cleansing  of  air  are  examples  of  direct  benefits  of  human  society.  €>a  a  larger 
scale,  natural  communities  play  an  Important  role  in  removing  carbon  dioxide 
and  releasing  oxygen  on  land,  in  freshwaters  and  in  the  oceans. 

Natural  communities  are  part  of  the  very  complex  environment  in  whi<^  man 
lives — one  in  which  so  many  factors  are  interrelated  and  inter^dependent  that 
it  is  often  difficult  to  determine  what  is  cause  and  what  is  effect  The  problon 
man  faces  is  how  to  cope  with  this  tangled  web  and  extract  the  resources 
needed  for  his  welfare  without  impairing  the  system  that  sustains  him. 

It  is  difficult,  if  not  impossible,  to  divorce  the  need  for  {urograms  pertaining  to 
natural  communities  from  the  total  effort  in  ecology.  Accordingly,  this  report 
treats  natural  communities  in  the  context  of  a  broader  ecological  effort. 

The  first  section  of  the  report  describes  activities  that  are  needed  to  advance 
scientific  understanding  of  natural  plant  and  animal  communities  and  their 
interactions  with  man.  It  also  describes  needs  for  protected  natural  areas  for 
continuing  study;  and  national  needs  for  research,  surveys,  and  education. 
Current  activities  of  federal  agencies  are  discussed  in  the  second  section.  A 
third  section  includes  specific  recommendations  for  action  by  the  Federal 
Oovemxnent 

I.  FINDINGS  AND  NATIONAL  CBNTE8  NEEDS 

Recent  increases  in  the  human  population  and  advances  in  technology  have 
resulted  in  an  increasing  number  of  environmental  changes.  A  considerate  body 
of  knowledge  of  ecological  relationships  has  been  developed  and  constructively 
brought  to  bear  on  optimizing  these  changes.  Too  often,  however,  there  ie  inade- 
quate Information  about  them  to  develop  comprehensive  judgments  re^rding  the 
full  extent  and  manner  in  which  they  are  advantageous  or  detrimental  and  some 
of  the  changes  are  clearly  unfavorable.  Also,  confiicts  frequently  arise  among 
Bian*s  multitude  of  purposes.  These  conflicts  demand  an  increasing  anKNint  of 
knowledge  to  provide  the  basis  for  sound  decisions ;  e.g.,  decisions  to  whether 
areas  of  land  should  best  be  used  for  economic  or  aesthetic  purposes,  the  extoit 
and  form  in  which  pollutants  may  be  introduced  into  the  environment,  and  the 
extent  and  procedures  by  which  the  weather  may  be  modified  without  unfavor- 
ably influencing  the  environment 

Much  is  already  known,  of  course,  about  natural  communities ;  some  of  it 
learned  in  studies  of  other  environments,  some  in  response  to  urgent  practical 
needs  and  a  goodly  share  gathered  in  response  to  purely  scientific  curiosity.  But 
there  remains  a  need  to  more  fully  understand  the  contrlbudons  tliese  aieaa 
can  and  do  make  to  the  national  welfare. 

The  following  discussions  outline  the  specific  national  needs  for  improving  our 
scientific  understanding  of  natural  communities. 

Protected  Research  Natural  Areas 

In  ecological  studies  of  natural  plant  and  animal  communities,  field  areas  are 
needed  as  outdoor  laboratories.  A  series  of  land  and  water  research  reserves — 
established  in  such  a  fashion  as  to  provide  protection  for  extended  periods  of 
time — is  essential.  The  series  should  include  examples  of  all  important  natural 
ecosystems,  some  available  only  for  observation;  others  for  manipulation.  A 
Joint  effort  by  the  Department  of  Agriculture  and  the  Department  of  Interior 
(with  AEC  and  Department  of  Defense  cooperation)  has  already  resulted  in 
designation  on  Federal  Lands  of  336  areas  that  are  available  for  observational 
studies.  Additional  locations  will  be  needed  to  obtain  representation  of  all 
ecological  types. 

Research 

More  research  on  environmental  matters  is  needed.  In  the  United  States  this 
is  not  primarily  because  new  problems  have  arisen,  though  there  are  many,  but 
because  of  the  new,  enlarged  scale  on  which  tiie  old  problems — 6ubsL<^tence, 
health,  and  the  adjustment  of  population  to  resources — must  now  be  faced.  For 
example,  sulfur  bacteria  and  other  decomposers  play  a  role  in  the  economy  of 
nature  that  is  now  only  dimly  sensed ;  interference  with  it  was  inconceivable  a 
generation  ago.  The  oxygen  content  of  the  atmosj^iere,  on  which  all  human  and 
animal  life  depends,  is  probably  regulated  by  the  combined  activities  of  sulfur 
bacteria  and  green  plants,  neither  being  more  Important  than  the  other.  But 
the  bacterial  fraction,  being  less  understood,  is  more  open  to  disastrous  inter- 
ference by  some  environmental  pollutant 


Digitized  by  VjOOQIC 


369 

Ajs  previously  indioatecl,  we  need  to  improye  our  understanding  of  the  processes 
bp  wbieh  natural  plant  and  animal  communities  survive  and  diange  and  inter- 
act with  man.  Not  only  does  optimum  management  of  natural  communities  de- 
pend upon  such  knowledge,  but  also  management  of  cultivated  lands  and  fisheries 
can  be  improved  by  such  understanding.  Scientific  team  efforts  are  required  to 
answer  many  of  the  important  ecological  questions.  Research  by  biologists,  phsrsi- 
cal  and  social  scientists,  and  engineers  at  many  locations  is  needed  to  develop 
improved  methods  and  practices  v^hich  will  assure  protection  and  proper  utilisa- 
tion of  natural  communities. 

Research  principally  in  universkies,  tiie  Federal  Government  and  private 
foundations  has  contributed  much  to  current  understanding  of  natural  systems, 
but  in  terms  of  foreseeable  needs  our  knowledge  must  be  greatly  increased. 

Studies  conducted  or  sponsored  by  many  government  agencies  are  mainly  di- 
rectly at  "economic  species" — those  most  directly  useful  or  harmful  to  man. 
These  studies  fall  short  of  telling  us  what  happens  to  the  innumerable  other 
species  involved  in  biologically  indispensable  functions. 

Understanding  of  biological  processes  at  the  individual,  species,  population, 
community,  and  ecosystem  levels  of  Integration  is  basic  to  their  manipulation 
in  man's  best  interests.  Federal  agencies  should  consider  (1)  increasing  their 
ecologically  oriented  research  activities  along  the  lines  of  their  specialties;  (2) 
developing  a  concerted  integration  of  effort  among  the  agendes;  and  (3)  lending 
their  strong  support,  professional  talent,  and  other  resources  in  interorganiza- 
tional  efforts  with  universities,  private  corporations,  and  state  agencies  in  the 
advancmnent  of  scientific  understanding  of  natural  communitiea  The  general 
objectives  of  a  needed  researdi  effort  are  described  by  four  general  headings. 

FunSmnental  processes  operating  in  and  affecting  piant  and  animal  oommU" 
nities. — There  is  need  for  an  improved  understanding  of  the  fundamental  struc- 
ture and  the  processes  of  natural  communities  which  govern  the  development, 
size  and  fluctuations  of  their  plant  and  animal  populations.  Additional  informa- 
tion is  needed  about  the  mechanisms  that  control  energy  flow  and  organic  matter 
production  in  plant  and  animal  commimitiee.  There  is  also  need  for  studies  on 
the  effects  of  natural  and  man  caused  Influences  on  the  condition  and  functions 
of  these  communities. 

The  information  obtained  would  be  useful  in  (a)  maintaining  the  diversity 
and  stability  of  natural  communities;  (b)  predicting  the  Influence  of  environ- 
mental alterations ;  (c)  deriving  principles  useful  in  crop,  domestic  animal  and 
flsh  production,  and  (d)  arriving  at  optimum  management  techniques  for  most 
effectiye  utilization  of  our  wildlanda 

Impact  of  plant  and  animal  communities  on  man. — ^Additional  Information  is 
needed  about  the  role  of  natural  areas  in  maintaining  the  equilibrium  of  the 
earth  environment,  and  toward  improving  our  understanding  of  the  indispensable 
services  rendered  to  man  by  the  natural  biota.  Examples  of  such  services  are  the 
uptake  of  carbon  dioxide  and  the  release  of  oxygen  by  plants,  and  the  cycling  of 
water  and  essential  mineral  nutrients. 

There  is  also  a  need  for  studies  of  natural  communities  to  determine  their  role 
fai  harboring  organisms  harmful  to  man  and  to  identify  plant  and  animal  species 
which  may  have  potential  usefulness  for  Mm. 

Natural  areas  are  also  major  sources  of  recreational  aesthetic  enjoyment 
Additional  information  is  needed  to  determine  how  opportunities  for  public  use 
of  these  areas  can  be  enhanced,  while  their  beauty  and  utility  are  retained. 

Impact  of  man  on  plant  and  animal  communities, — Improved  understanding 
is  needed  of  the  purposeful  and  inadvertent  modifications  of  natural  communities 
caused  by  human  activities.  Our  society  is  Increasingly  the  source  of  major 
stresses  on  natural  communities.  It  is  imperatiye  that  we  gain  underatanding 
which  will  enable  us  to  protect,  utilize  and  enjoy  these  areas. 

Research  is  needed  to  find  ways  to  alleviate  or  rectify  any  undesirable  conse- 
quences of  environmental  alteration  resulting  from  such  things  as  weather  modi- 
fication, industrial  and  agricultural  practices  and  waste  disposal.  Some  innova- 
tions could  be  mutually  beneficial  to  man  and  natural  communities. 

Methodology,  instrumentation,  and  taxonomy. — ^Better  techniques  are  needed 
to  enable  more  accurate  observation  and  sampling  of  organisms  under  various 
environmental  conditions.  Improved  systems  and  Instrumentation  for  sampling 
and  analysis  of  biological,  chemical,  and  physical  processes  in  natural  environ- 
ments are  also  required. 

Accurate  taxonomy  and  descriptive  ecology  are  essential  foundations  for  eco- 
logical investigations,  for  other  types  of  biological  research,  and  for  bioenviron- 
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mental  surreillance.  Detailed  life  histories  are  known  for  a  relatiyely  small  pro- 
portion of  the  species  of  organisms  even  among  those  which  are  of  direct  impor- 
tance to  man.  Several  taxonomic  specialists  may  be  required  for  a  single  ecological 
study  requiring  identification  of  a  large  number  of  species. 

Surveys 

Comprehensive  data  are  needed  about  the  nature,  frequency  of  occurrence  and 
geographic  distribution  of  living  things  and  other  environmental  components 
comprising  natural  communities. 

Bro€td  9oale  studies, — ^Additional  and  more  complete  information  is  needed  for 
national  and  regional  inventories  and  descriptions  of  such  things  as  soil,  water, 
fish,  wildlife,  timber,  range  grasses  and  other  vegetation.  Several  of  these  sub- 
jects for  surveys  are  primarily  found  in  natural  areas  or  have  their  chief  origins 
in  them. 

Localized  benchmark  studies. — Ck)mprehensive  documentation  of  the  nature, 
abundance,  distribution,  diversity  and  condition  of  the  components  in  a  limited 
number  of  representative  areas  is  needed  to  provide  points  of  departure  for 
measuring  future  changes  in  natural  communitiea  Data  fr<nn  detailed  ben<^ 
mark  studies  provide  a  basis  for  further  programs  in  research  and  monitoring 
and  comprise  an  inventory  of  the  related  factors  in  a  functioning  natural  system. 
From  the  standpoint  of  research  they  are  points  of  departure  for  stupes  ranging 
from  such  basic  aspects  as  measurement  of  energy  flow  within  nndistorbed 
natural  systems,  to  providing  a  basis  for  assessing  the  long  term  effects  of  envi- 
ronmental manipulation  e.g.  existing  weather  modiflcation  programs.  As  an  esseii- 
tial  prerequisite  for  monitoring,  benchmark  information  is  the  **ground  truth" 
with  which  the  impact  of  expected  or  unanticipated  environmental  changes  can 
be  compared. 

Mcnitoring, — Monitoring  of  all  relevant  biological  and  environmental  com- 
ponents of  representative  natural  community  areas  is  needed.  Work  should  be 
conducted  in  both  undisturbed  and  modified  areas.  Favorable  and  unfavorable 
changes  should  be  noted  over  time  and  trends  identified.  Additional  informatioa 
is  needed  about  the  effects  and  duration  of  natural  biologically — and  oiviron- 
mentally — ^induced  changes  in  plant  and  animal  communities  and  man-induced 
changes  resulting  from  management  practices  and  other  activities. 

Information  from  monitoring  has  great  utility  in  researdi  to  assess  cause  and 
effect  relationships  for  changes  in  nautral  conmiunitles. 

Education 

As  we  recognize  new  and  growing  environmental  problems  associated  with 
our  rapidly  advancing  technological  society,  it  is  clear  that  there  is  a  shortage 
of  ''ecologically  oriented"  scientists  concerned  with  understanding  natural  ecolog- 
ical systems. 

Ecology,  more  than  most  fields,  depends  on  people  trained  in  a  wide  variety 
of  sciences,  but  trained  to  be  conscious  of  interfaces. 

Well-educated  scientists  are  urgently  needed  in  vegetation  science,  the  dynam- 
ics of  animal  populations  (from  insects  to  whales),  and  ecosystem  oriented 
ecology.  Highly  trained  technicians  are  required  to  sui^>ort  research  scientists. 
Much  emphasis  in  the  biological  sciences  in  recent  years  has  been  placed  on  the 
molecular  level,  but  the  higher  levels  of  biological  integration  have  been  seriously 
neglected.  It  is  now  recognized  by  the  scientific  community  and  society  that  one 
of  the  significant  needs  of  our  time  is  for  scientific  understanding  at  these  higher 
levels,  including  the  organissation  of  human  societies  and  their  total  environment 
The  understanding  of  natural  plant  and  animal  communities  is  a  part  of  the 
knowledge  required. 

The  need  for  an  increased  educational  effort  extends  from  kindergarten  to  the 
graduate  level.  An  appreciation  of  nature  is  highly  important  to  successfol 
careers  dealing  with  natural  communities,  and  this  element  is  acquired  largely 
through  early  experience  in  the  development  of  an  individual.  While  the  major 
need  is  for  higher  education,  the  elementary  and  seccmdary  levels  cannot  be 
neglected. 


Digitized  by  VjOOQIC 


371 

XL  AonvrrzEs  or  tedbral  agencies 

This  report  InclodeB  isf (urmatioQ  aboat  the  types  and  levels  of  Federal  aotivl- 
ties  contribatiiig  to  understanding  natural  plant  and  animal  commnnitiea  Most 
goyenun^it  agc^es  are  concerned  in  some  sense  with  man-ln-enTironment,  and 
there  are  few  if  any  aapecta  of  society  and  coltore  that  cannot  be  described  as 
ecologieal  by  someone.  A  rigorous  attempt  was  made  to  confine  the  inquiry  to 
wlldlands,  to  bi(dogical  and  closely  rdated  phy^cal  science,  to  native  or  indigen- 
ous species,  and  to  natural  rather  than  artificial  systems.  Environmental  pro- 
grams largely  or  solely  concerned  with  the  physical  or  the  social  environment 
wexe  excluded  at  the  outset  So  were  activities  related  only  to  intensively  man- 
aged or  man-created  «ivironments,  such  as  cuKivated  fields  and  urban  areas. 
But  mach  work  carried  on  in  such  areas  is  directed  to  fundamental  ecological 
processes,  and  the  results  can  be  and  are  being  extrapolated  to  natural  communi- 

It  is  likely  that  agencies,  in  responding  to  the  inquiries,  interpreted  the  "ecolog- 
ical" wspectB  of  their  missions  rather  generously.  Some  subjective  judgments 
also  are  inherent  in  interpreting  and  categorizing  the  responses,  implying  that  a 
general,  rather  than  literal,  assessment  of  the  data  is  appropriate.  At  any  rate, 
by  almost  anyone's  definition,  ten  '  agencies  of  the  Federal  Government  support 
work  that  contributes  to  the  understanding  of  natural  i^ant  and  animal  com- 
munities and  their  interactions  with  man.  And,  under  their  interpretation  of 
what  that  understanding  requires,  the  total  expenditures  in  this  area  were  abofit 
$ie2,422/)00  during  FY  1966  and  $175355,000  during  1966. 

The  major  share  of  these  expenditures  was  on  research  concentrated  on  indi- 
vidnal  species  of  plants  or  animals,  or  populations  of  these  species,  and  on  sur- 
veys which  provide  data  about  how  much  of  what  is  where.  The  species  studied 
were  largely  those  that  are  pests  of  man  or  that  he  uses  directly  for  food,  or 
fiber,  or  recreation.  Much  ot  the  knowledge  gained  from  such  studies  is  useful 
in  understanding  natural  plant  and  animal  communities,  and  some  of  it  would  in 
fiact  have  to  be  gathered  specifically  for  this  purpose,  were  it  not  otherwise  avail- 
able. A  relatively  small  amount  <^  effort  was  devoted  to  plant  and  animal  oonv' 
mufUiies  and  even  less  to  studies  of  whole  eoosysterM.  Studies  of  ecosystem  func- 
tioning, however,  are  central  to  understanding  the  iterrelationships  of  man  and 
natural  plant  and  animal  commnnitiea  Such  studies  have  received  very  little 
support. 

Federal  sui^ort  for  higher  education  related  to  the  study  of  natural  conmiuni- 
ties  comprised  a  relatively  small  proportion  <^  the  expenditures  reported. 

Hie  distribution  of  expenditures  among  topics  and  agencies  is  summarized  in 
Table  1.  About  74  percent  of  the  total  fund  support  was  used  for  research  and 
r^ated  activities.  Surveys  of  soils,  forests,  range  land,  hydrologic  conditions  and 
animal  populations  accounted  for  an  additional  23  percent  The  remaining  8  per- 
cent was  used  for  education  and  training.  The  distribution  of  expenditures  was 
as  follows : 

Fiscal  ytar  Intramural  Extramural  grants      Hlghtr   aducatton 

and  contracts 

1985_ 1106, 508, 000  $51. 985, 000  13. 929. 000 

1966 115,649.000  55,269,000  4.437.000 

*The  Bureau  of  Pnblie  Roads  which  was  under  the  Department  of  Commerce  when 
agency  actlylties  were  lurTeyed  is  now  a  part  of  the  Department  of  Transportation. 
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TABLE  1.  FEDERAL  GOVERNMENT  ACTIVITIES  FOR  THE  ADVANCEMENT  OF  SCIENTIFIC  UNDERSTANDING  OF 
NATURAL  COMMUNITIES  AND  THEIR  INTERACTIONS  WITH  MAN— PROGRAM  EXPENDITURES  BY  AGENCY  IN 
FISCAL  YEAR  1965 

[In  thousands  of  dollarsl 

Ecological  resoarch 


Production 

of  food,  Nofi- 

Agency  i                  Health,       Hber,  Taxonomy  SoH  and    dotiesti-       Surveys  educatton       Total 

pollution,    lumber,  and  other     water        cated 

and  pest    and  in-  support    conserve-  plants  and 

control      dustrial  tion       animals 
products 

USDA $4,660     «1,770       $2,8S9     $17,143       $3,223     $28,735 $0,390 

Int 2,954       15,478            735            745         4,262         8,680          $197  33.051 

HEW« 18,817 3,045         2,105         1,045         1,064         1,014  27.090 

NSF 375            235        6,178             30        6,676            141         2,610  16,245 

AEC 5,144 1,613            196         2,478            255            106  9,794 

Smithsonian 4,302 362 4,664 

DOD 1,188             25 572             60 1,845 

NASA 1,100 90 1,199 

Comm 32            121  158 

Subtotal 33,170       27,629       19,832       20,219       18,618 

Total 119,468 39,025       3,929 

Grand  total 162,429 

1  USDA  equals  Department  of  AgricuHure;  Int  equals  Department  of  the  Interior;  HEW  equals  Department  of  Healtfe, 
Education,  and  Welfare;  Comm.  equals  Department  of  Commerce;  NSF  equals  National  ScieRce  FoundetioR;  AGO  eqsals 
Atomic  Energy  Commission;  DOO  equals  Department  of  Defense;  NASA  equals  National  Aeronautics  and  Spaoe  Adaiiaie- 
tration. 

*  Includes  programs  of  the  Federal  Water  Pollution  Control  Administration,  which  was  transferred  to  the  Department  ef 
llie  Interior  on  May  10, 1966. 

Federally  snppcMrted  research  on  or  appUcahle  to  natural  plant  and  animal 
communities  is  briefly  documented  under  five  headings  in  this  report  These  effoits 
to  increase  adentiflc  understanding  of  natural  plant  and  animal  communities 
were  supported  by  a  total  of  about  $120,000,000  of  Federal  funds  in  FY  1965.  This 
research  was  conducted  or  otherwise  supported  at  many  locations.  It  involved 
participation  by  scientists  In  many  disciplines. 

Health,  PoUution  and  Peat  Control, — ^Atomic  Energy  Commission ;  Department 
of  Commerce ;  Department  of  Agriculture ;  Department  of  Defense ;  Department 
of  Health,  Education,  and  Welfare;  Department  of  the  Interior;  National 
Science  Foundation ;  Smithsonian  Institution. 

Studies  of  the  effects  of  environmental  factors  on  the  natural  history  of  diseases 
and  their  hosts  and  vectors  are  among  activities  under  this  heading.  Others  relate 
to  studies  of  the  effects  of  soil,  water  and  air  pollutants  such  as  radionuclides  and 
exotic  chemicals ;  bionomics  of  pests  and  disease  carrying  organisms ;  and  pestl- 
cidal,  biological,  and  other  means  of  control  of  pests,  weeds  and  undesirable 
brush.  About  $32,000,000  was  expended  for  such  research  in  FY  1965. 

Production  of  Foods,  Fiber,  Lumber  and  Industrial  Products. — ^Department  of 
Agriculture,  Department  of  Defense,  Department  of  Commerce,  Department  of 
the  Interior,  National  Science  Foundation. 

Trees,  shrubs,  grasses,  other  ground  flora,  livestock,  game,  fish  and  shellfish 
found  in  natural  communities  are  the  sources  of  many  products  useful  to  man. 
Ecological  aspects  of  research  to  understand  and  manipulate  life  processes.  Im- 
prove biological  efficiency  and  quality  of  product,  understand  and  control  en- 
vironment phenomena  and  develop  more  dfective  management  and  husbandry 
methods  involved  the  expenditure  of  about  $27,600,000  in  FY  1965. 

Tamonomy  and  Other  Support  Activities. — ^Atomic  Energy  Commission;  De- 
partment of  Agriculture ;  Department  of  Health,  Education,  and  Welfare ;  De- 
partment of  the  Interior;  National  Aeronautics  and  Space  AdminlstratiOD; 
National  Science  Foundation ;  Smithsonian  Institution. 

Biosystematic  studies  are  conducted  on  animals,  fish,  insects,  plants,  and  sheU- 
fish.  These  seek  to  deflne  and  catalogue  species  and  genera  and  variations  within 
and  among  them.  In  addition  to  identifying  distinguishing  morphologic  charac- 
ters, differences  in  reproduction,  processes  and  compatibilities,  Ufe  histories, 
physiologic  responses,  metabolic  processes,  feeding  methods  and  geographic  dit* 
tribution  are  also  recorded. 
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studies  of  micrometeorology  and  remote  aensing  of  biological  and  physical 
conditions  and  phenomona;  the  development  and  improvement  of  bioinstru- 
mentation;  and  Antarctic  ei^rlmentatioQ  ^re  examples  of  otlier  support  activi- 
ties related  to  advancing  our  understanding  of  natural  plant  and  animal  com* 
munlties.  About  $19,800,000  was  expended  in  qiis  area  in  FY  1966. 

Soil  itnd  Water  Canservatian.'r^A^t^wdc  Energy  CJommisslon,  Department  of 
Agriculture,  Department  of  the  Interior.     . 

The  soil  and.  water  components  of  nsitural  communities  are  vital  to  plants  and 
animals  that  live  there.  Information  about  ways  to  maintain  and  improve  their 
quality  and  productivity  are  sought  in  field  and  laboratory  research.  Studies  of 
soil  eompOBltion,  structure  and  texture ;  and  water  source,  composition,  distribu- 
tion, and  quantity  are  examples  of  research  to  better  define  and  manage  soil, 
water,  plant,  animal,  and  marine  life  relationships.  These  and  other  facets  of 
■oil  and  water  researth  are  a  part  of  am  overall  elBort  to  more  eflSclently  use  and 
more  completely  conserve  these  resources.  About  $20,200,000  was  expended  for 
audi  research  in  FY  1066w 

Nofi'dameaticaied  Plants  and  Animals. — ^Atomic  Energy  Commission ;  Depart* 
nent  of  AgricuAture;  Departmmit  of  Defense;  Department  of  Health,  Educa- 
tion^ and  Welftire;  Department  of  the  Interior;  National  Science  Foundation; 
Smithsonian  Institution. 

This  category  Inc^hides  research  most  directly  concerned  with  the  interrela- 
tionships between  plants  and  nen-^domestlc  animals  in  natural  areas.  Examples 
are  studies  of  the  interrelationships  between  plant  communities  and  wildlife, 
animal  ecology,  plant  ecology,  and  fish  habitats,  the  effects  of  hurricanes  on 
natural  areas,  and  the  causes  of  both  short  and  long-term  vegetational  changes. 
Investigations  of  the  ecological  effects  of  water  use  projects  on  fish  and  wildlife 
and  the  effects  of  human  use  and  beautiflcation  of  wildlands  are  conducted  to 
evaluate  the  influence  of  man*s  activities  on  natural  communities.  About  $18,- 
600,000  was  expended  in  this  area  in  FY  1065. 

Surveys  (Atomic  Energy  Ck)mmission;  Department  of  Agriculture;  Depart- 
ment of  Defense ;  Department  of  Health,  Education,  and  Welfare ;  Department 
of  Interior ;  National  Aeronautics  and  Space  Administration ;  National  Science 
Foundation;  Smithsonian  Institution). 

IMs  work  involves  identifying,  measuring,  <das8lfying,  and  documenting  exist- 
ing bioenvironmental  conditions;  where  appropriate,  relatbig  findings  to  pre- 
ceding conditions  and  contrlbutix^  factors;  and  identifying  and  measuring 
changes  and  trends,  as  well  as  the  scope  of  variation  and  diversity. 

Continuing,  periodic,  or  one-time  surveys  are  made.  They  range  from  national 
and  regional  efforts  to  activities  In  selected  locales.  Among  the  subjects  studied 
were: 

Biological  productivity  in  waterways. 

Exotic  chemicals. 

Forests. 

Freshwater  fish. 

Land. 

Marine  benthonic  organisma 

Marine  fish. 

Plant  and  animal  pests — diseases,  Insects  and  parasites. 

Poisonous  or  unwanted  plants. 

Poisonous  marine  animals. 

Range. 

Seals. 

Soils. 

Soil,  water  and  air  contaminants. 

Whales. 

Wildlife  habitat 
About  $39,000,000  was  expanded  tor  such  woik  in  FY  1965. 
iVilttco^ion.— Atomic  Energy  Commission ;  Department  of  the  Interior ;  Depart- 
ment of  Health,  Education,  and  Weifare;  National  Science  Foundation. 

Grants  for  higher  education,  including  pre-  and  post-doctoral  fellowshipe  and 
traineeships;  support  for  facilities  for  scientific  training;  the  preparation  and 
distribution  of  MbUographiefl ;  and  scientific  data  centers  are  among  activities 
Indnded  under  this  hearing.  About  ^900,000  was  expanded  in  this  area  in  FY 
1966. 
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m.  BBOOlilfXNDATIOlCS 

Although  considerable  effort  is  currently  being  directed  to  understanding 
natural  communities  and  their  interactions  with  man,  much  of  it  ariaea  from 
special  economic  problems  and  particularistic  aspects  of  agency  missionis.  The 
comprehensiye  oyerriew  of  man-in-nature»  which  is  needed  for  harmonious 
adjustment  of  human  populations  to  resources,  is  rarely  attained.  The  following 
recommendations  outline  steps  to  be  taken  toward  achioTing  this  adjustment. 

Protected  natural  areas 

1.  A  group,  composed  of  representatives  from  concerned  Federal  agencies  and 
the  academic  community,  should  prepare  a  definitive  list  of  natural  ecosgsicm 
types.— The  Department  of  the  Interior,  the  Department  of  Agriculture,  and 
the  National  Science  Foundation,  should  Jointly  assume  responsibility  for  this 
undertaking.  Current  efforts  in  this  direction,  including  those  in  connecticoi  with 
the  International  Biological  Program,  should  be  recognised  and  integrated  Into 
the  system. 

2.  The  same  group  should  recommend,  for  designation  l^the  agency  ooniroiUng 
the  land,  specific  areas  representing  these  types  for  protecticn  as  a  natural 
areas, — ^These  areas  should  be  adequate  in  numi>er  and  sise  to  use  for  obserra- 
tional  and  experimental  research  and  for  monitoring.  Priority  should  be  gtren 
to  areas  presently  under  public  control  to  assure  their  perpetuation. 

8.  //  areas  containing  ecosystem  types  recommended  ly  the  group  are  not 
represented  on  Federal  or  other  preserves,  the  group  should  consider  how  such 
areas  might  he  acquired  or  access  to  them  obtained  through  means  such  as  lease 
or  easement. 

4.  Designated  areas  should  be  available  to  any  bona  fide  researcher,  subfect  to 
sufficient  regulation  by  the  land^holding  agency  to  protect  them  and  prevent 
interference  of  one  program  ioith  another. 

Research 

1.  Greater  attention  should  be  given  to  studies  ioithin  natural  plant  and  animal 
communities. — In  this  general  effort,  increased  emphasis  eihould  be  given  to  an 
ecosystem  approach  in  which  these  communities  are  considered  in  the  context  of 
the  total  environment  in  which  they  exist 

2.  Agencies  vHth  major  research  programs  pertaining  to  natural  plant  and  ani- 
mal  communities  should  establish  focal  points  and  take  other  actions  to  facilitate 
interagency  coordination,  planning,  support  and  conduct  of  programs. — No  single 
agency  has,  or  should  have,  exclusive  jurisdiction  in  supporting  research  on  this 
subject,  since  research  related  to  natural  areas  is  an  essential  part  of  the  mission, 
responsibilities  of  several  agencies.  Communication  among  agencies  and  within 
the  scientific  community  needs  to  be  improved  to  prevent  undesirable  duplication 
and  to  insure  complete  coverage.  GST  should  assume  responsibility  for  assuring 
necessary  coordination. 

3.  A  smaU  number,  perhaps  six  to  ten,  of  major  intensive  ecosystem  studies 
should  be  conducted.  As  no  single  agency  has  the  total  capability  to  perform  the 
major  ecosystem  studies  outlined  above,  the  agencies  concerned  should  undertake 
a  coordinated  program  including  sharing  of  funding  and  support. — ^The  ecosystem 
orientation  of  many  small-scale  studies,  past  and  pres^it,  needs  to  be  expanded 
and  applied  to  very  large  and  complex  systems,  such  as  forests,  grasslands,  large 
lakes,  estuaries  and  rivers  with  emphasis  on  interrelationships  within  and  be- 
tween components.  The  competence  of  both  Federal  and  non-federal  scientists 
should  be  utilized.  This  activity  may  necessitate  a  reorientation  of  some  current 
efforts. 

4.  In  research  on  intensively  managed  areas  where  the  findings  may  have  appli- 
cation to  natural  plant  and  animal  communities,  greater  attention  should  be 
given  to  designing  ewperiments  and  interpreting  results  from  the  standpoint  of 
their  ecological  implications. 

5.  Increased  research  should  be  performed  to  provide  a  basis  for  nuahing  the 
T>est  possible  judgments  on  the  benefits  and  losses  which  accrue  from  the  iiUerao- 
tions  of  man  and  natural  communities. 

6.  In  seekistg  to  increase  ecologically  oriented  research  commensurate  with 
their  nUssions,  agencies  should  emphasiee—ia)  Fundamental  Processes  Operate 
ing  and  Affecting  Plant  and  Animal  Communities — 

1.  basic  l^e  and  life-supporting  processes. 

2.  how  living  things  relate  to  and  affect  one  another. 
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3.  how  living  things  relate  to  their  physical  environment. 
4L  how  the  ahove  components  interact  to  yield  an  observed  condition  at  a 
given  time  and  place. 
<b)  Impact  of  Plant  and  Animal  Communities  on  Man. — 

1.  identifying  and  assessing  the  significance  of  specific  ways  in  which 
natural  communities  affect  man. 

2.  the  ways  the  constituents  of  natural  communities  affect  man  directly,  or 
indirectly  by  affecting  each  other. 

3.  ways  in  which  the  beneficial  effects  of  natural  communities  on  man 
can  be  perpetuated  and  enhanced. 

( e)  Impact  of  Mom  on  Plant  and  Animal  Communities, — 

1.  identifying  and  assessing  the  effects  of  specific  and  purposeful  actions 
of  man  on  natural  communities. 

2.  identifying  and  assessing  the  significance  of  the  anticipated  or  in- 
advertent side  effects  of  man's  activities  on  natural  communities. 

8.  defining  more  and  better  ways  for  man  to  use  and  manage  the  resources 
I^ovided  by  natural  communities  and  their  environment 

7.  Steps  should  he  taken  to  holster  oompeienoe  in  tawonom^  and  systematics 
throuffh  ewpanded  support  for  professional  and  suhprofessional  personnel  and 
for  suoh  facilities  as  reference  collections,  field  stations,  mohile  lahoratories  and 
data  processing  centers. 

8.  Research  on  methodology  and  instrumentation  should  he  continued  to : 

(a)  improve  sampling  and  analytical  methods  which  lend  themselves  to 
statistical  interpretation. 

ih)  increase  utilisation  of  remote  sensing  and  other  new  sampling  tech- 
niques. 

(o)  expand  the  use  of  computers  for  processing  data. 

(d)  increase  utilisation  of  tools  for  systems  analysis  including  simulations 
of  ecosystem  structure  and  functions. 

Surveys 

Benchmark  Studies 
The  departments  and  agencies  responsihle  for  specific  natural  areas  should 
accept  the  ohUgation  to  conduct  or  support  a  limited  numher  of  locaUeed  hench- 
mark  studies  in  mafor  ecosystem  types.  Benchmark  studies  on  non-Federal  lands 
or  on  Federal  lands  where  studies  have  not  been  funded  by  the  controlling  agency 
may  be  funded  by  FMeral  agencies  as  needed  to  support  their  missions. 

2.  Federal  agency  '*oumership"  alone  should  not  preclude  henohmark  studies 
on  these  areas  hy  other  agencies  in  support  of  their  missions. 

3.  Whenever  it  is  economical  and  practical,  the  responsihle  agency  should, 
through  contracts  or  agreements,  utilize  the  competence  of  other  agencies  for 
appropriate  portions  of  the  henchmark  surveys. — For  example,  the  Department 
of  Health,  Education,  and  Welfare  with  capabilities  in  air  pollution  surveys,  the 
Department  of  Agriculture  with  similar  capabilities  in  soil  analysis  and  the  De- 
partment of  the  Interior  with  competence  in  water  inventories  should  be  called 
upon  by  the  responsible  agency  to  perform  these  functions  whenever  it  is  more 
practical  and  economical  to  do  so. 

4.  The  responsihle  agency  should  also  maintain  a  record  of  the  location  of  hench- 
mark data  to  serve  as  a  point  of  contact  and  to  assure  ready  acessihiUty  of  in- 
formation to  the  entire  scientific  community. 

Monitoring 

1.  A  monitoring  program  in  natural  areas  should  he  a  part  of  hroader  programs 
for  monitoring  the  total  environment.— The  FOST  Committee  on  Environmental 
Quality  is  presently  engaged  in  assessing  current  monitoring  activities  and  de- 
veloping proposals.  A  survey  of  the  needs  in  natural  areas  should  be  included  in 
this  review. 

2.  Insofar  as  it  is  practical  and  economical,  agencies  with  competence  and 
reeponsiMUty  for  programs  dealing  with  specific  environmental  components 
should  monitor  these  components  in  natural  areas. — ^For  example,  the  Depart- 
ment of  Health,  Education,  and  Welfare  should  have  responsibility  for  monitor- 
ing air ;  the  Department  of  Agriculture  for  soil ;  and  the  Department  of  the  In- 
terior for  water.  In  some  cases,  additional  legislative  authority  for  contracting 
portions  of  this  effort  may  be  required.  Such  authority  would  be  useful  in  situa- 
tions where  it  is  more  practical  and  economical  to  utilise  competence  outside  the 
responsible  agency. 
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8.  A  oonunUtee  on  natural  areas  Mhouid  serve  as  a  poini  of  oontaot  wUhk^  the 
Federal  estaWshmeni  for  information  on  natural  areas  olrtaiined  in  the  moniiar' 
ing  program,— An  informal  group  composed  of  representatires  from  the  Depart- 
ment of  Agricultare  and  the  Department  of  Interior  la  currently  dereloplng  ref- 
erence information  on  natural  areas. 

Education 

1.  Additional  emphasis  should  he  given  to  eoologioaUp^-orienled  trainistg, 

2.  Federal  agenoes  with  missions  in  eoologioaUy-otionied  research  should  sup- 
port training  of  students  in  fheir  fields, 

3.  BoologioaUg-oriented  national  research  programs,  intruding  those  at  n^ 
tional  laboratories,  should  oontritmte  to  universitg  education  through  direct  4t^ 
volvement  of  students  in  these  programs.— The  Federal  GovMUment  iiioald  facili- 
tate the  participation  of  its  scientists  in  researt^  training. 

Mt.Daddabio.  This  comxnitteewiUadjouni  until  tomorrow  morning 
at  10  a.m.  at  the  same  place. 

(Whereupon^t  12  S6  pjn.  the  subcommittee  adjourned,  to  reoon- 
vene  at  10  a  on.,  Wednesday,  March  13, 1968.) 
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WEDWBSDAY,  KABCH  13»  1968 

HOUBS   OF   REPRESENTATiyES, 
COMlCnTEB  ON  SCIBNCB  AND  Afil1tt>NAUTIC8, 

SuBcoKicrrnBB  on  SdENCB,  Kesbabgh,  and  Develofmsnt, 

Washington^  D.O. 

The  suboommittee  met,  pursuant  to  adjoumment,  at  10 :08  ajn.,  in 
room  2326,  Raybom  House  Office  Building,  the  Honorable  Emilio  Q. 
Daddario  (chairman  of  the  subcommittee)  presiding. 

Mr.DADDABio.  This  meeting  will  come  to  order. 

Our  environmental  quality  iiearin^  continue  today  with  represent- 
atives from  independent  groups  which  have  examined  specific  issues 
in  this  field. 

This  subcommittee  recognizes  the  value  of  miiltiple  and  diverse 
sources  of  information,  especially  when  the  subject  is  so  broad  as  to 
encompass  all  elements  of  our  society . 

Our  first  witnesses  represent  the  American  Chemical  Society,  Dr. 
Liloyd  Cooke,  Dr.  Milton  Harris,  and  Dr.  Charles  C.  Price.  Over  the 
past  few  vears  we  have  developed  a  useful  relationship  with  the  ACS 
in  a  number  of  matters.  The  society  is  concerned  with  environmental 
quality,  and  I  am  pleased  they  are  here  today. 

We  will  hear  later  from  Mr.  Bon  Linton,  representing  the  Task 
Force  on  Environmental  Health  which  he  directed  for  the  Secretary 
of  Health,  Education,  and  Welfare.  Mr.  Linton  is  with  the  Urbim 
Coalition  where  he  will  be  soon  joined  by  John  Gardner  in  their 
inmortant  work  in  human  environment. 

If  you  gentlemen  then,  would  come  forward,  and  proceed  in  which- 
ever order  you  have  decided.  As  I  understand  it  from  Mr.  Carpenter, 
Dr.  Cooke  will  be  giving  the  presentation. 

Dr.  Cooke.  Bight 

Mr.  Dia>DARio.  Pleaseprooeed. 

(The  biographies  of  Drs.  Cooke,  Harris,  and  Price  follow :) 

DB.  liLOTD  M.  COOKB 

Food  ProductB  Dlvifiioii,  Union  Oart>i<le  Corp.,  6788  W.  65tb  St,  Chicago  88^ 
lU.  Chemistry.  La  Salle,  lU.  June  7, 16;  m.  57.  B.S.,  Wisconsin,  87 ;  Ph.  D,  {org. 
dhem),  McGill,  41.  Phi  Kappa  Phi;  Phi  Lambda  VpHlon;  Bigma  Xi.  Mgr.,  Plof^ 
fUng,  Food  Prods.  Div.,  Union  Carbide  Corp.,  1967  to  date;  Mgr.,  Market  Research, 
Food  Prods.  Div.,  1966-67;  Assoc.  Dir.  of  Research,  1957-64;  Mgr.,  Cellulose  & 
Casing  Research  Dept,  1950-56.  Mem.  ACS  since  1939.  Chicago  Section:  Chm., 
1955-56;  Comm.  on  Pub.,  Prof.  &  Mem.  ReL,  1968;  Comm.  on  Pnbs.,  1968;  AdY. 
Bd.,  C&BN,  1967-69;  Comm.  on  Chem.  &  PubUc  Affairs,  1965-68;  CPC.,  1964-67, 
v.  ChnL,  1964-67;  Comm.  on  Patent  Matters  &  Related  Legia,  1968-67.  Mem.: 
AIC ;  Trustee,  Chicago  Chem.  Library  Fund,  Amer.  Mktg.  Assoc. ;  Chicago  Chem. 
Club.  Structure  of  lignin ;  starch  modifications  and  derivatives ;  cellulose  deriva- 
tives ;  viscose  chemistry ;  cart>ohydrate  and  polymer  chemistry. 
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Da.  Milton  Habbis 

B.  Los  Angeles,  Calif »  Mar.  21,  06;  m.  34;  c.  2  Chemistry.  Oregon  State 
Univ.,  BS.  Id28;  Yale  Univ.,  Ph.  D.,  1929;  D.  Textile  Sc  (Hon.),  Phila. 
Textile  Inst,  1965.  Honor  Award,  Wash.  Chapter,  AIC,  1957;  Certif.  of  Appre- 
ciation, War  and  Navy  Depts.,  1947;  Oiney  Medal  (AATCC),  1945;  Award 
for  Sci.  Achievement  in  the  Phys.  Sc.,  Washington  Acad,  of  Sc.,  1942.  Vice- 
Pres.  &  Dir.  of  Research,  Gillette  Oa,  1967-0$;  Pres.  &  Dir.  of  Bes.,  Harris 
Bes.  Labs.,  1944-61.  Mem.  ACS  since  1931.  Div.  of  Cellulose  Chem.:  C^iiil,  1947; 
ACS:  Dir.-at-Large,  1966-69;  Chm.,  Bd  of  Dir.,  1966-68;  Comm.  on  Awards  k 
Becog.  1966-68 ;  Comm.  on  Chem.  Abs.  Serv.,  1968 ;  Comm.  on  Bduc.  &  Students, 
1966-68;  Comm.  on  Grants  &  FeL,  1966-68;  Conun.  on  Pabs.,  1966-68;  Oomm. 
on  Corp.  Associates,  1966;  Comm.  on  Finance,  1966-68,  Comm.  on  Pnb.,  Prof,  k 
Mem.  BeL,  1968-68 ;  Comnt  on  Chem.  &  Pnb.  Affairs  1965-68.  Sect  Bd.*  Chemical 
Abstracts,  1949-61;  Adv.  Bd.,  C&I2N,  1962-64;  Adv.  Bd.,  Adv.  in  Chem.  Series, 
1953-55.  Mem. :  AIC,  Pres.,  196(M(1,  Pres.-raect  1959,  Bd.  of  Dir.,  Chem.,  1961- 
62,  Wash.  Sect,  Chem.,  1953;  Fiber  Soc  (Hon.)  1965;  Textile  Bee.  Inst;  PhiL 
Textile  Inst ;  United  Nations,  Food  &  Agric.  Org. ;  TextUe  Inst  of  Bng.  (Fellow), 
Am.  Panel;  AATCC,  Wash.  Sect,  Chm.,  1958-54;  AAAS  (Fellow) ;  Panel  of 
Civ.  Technol.,  White  Honse,  Chm.,  1961-62;  Bxec.  Office  of  the  Pres.,  OfBce  of 
Sci.  and  TechnoL,  Consultant,  1964;  NatL  Bureau  of  Standards,  Adv.  Comm.; 
"Jour,  of  Polymer  Sci.,"  Adv.  Bd.;  "Textile  Bes.  Jour.,"  Adv.  Bd.;  Yale  Univ. 
Alumni;  Univ.  Council,  1965-69;  Bxec.  Bd.,  Grad.  Sch.  Assn.,  1965-69;  Dev. 
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Chem.  sponsored  by  Alpha  Chi  Sigma  Frat,  1946.  Asst  Chem.  Illinois,  86-37, 
instr.  37-89,  assoc.  89-41,  asst  prof.  41-42  assoc.  prof.  42-16;  prof.  &  head 
dept,  Notre  Dame,  46-54 ;  Blanchard  prof.  Pennsylvania,  54-66,  dept.  dir.,  54- 
65,  UNIV.  PBOF.  66-  Vis.  lectr,  Polytech.  Inst  Brooklyn  45.  Member  ACS 
since  1937.  Univ.  of  Illinois  Section :  Chm.,  1944,  ACS :  Pres.  1965 ;  Bd.  of  Dir., 
ex  officio,  1964^66;  Comm.  on  Awards  &  Becog.,  1964-66;  Comm.  on  Bduc.  & 
Students,  1964-66 ;  Comm.  on  Grants  &  FWowships,  1964-65 ;  Comm.  on  Oban. 
&  Pub.  Affairs,  Chm.,  1965-69;  Comm.  on  Pub.,  Prof.,  &  Mein.  Belations,  1965- 
66;  ConmL  on  Nom.  &  Blec.,  1967-62,  Chm.,  1959-61;  Bep.,  UNSSCO,  1964-69; 
Bep.  NBC-US  Natl.  Comm.  for  IUPACJ»  1966-69;  Bd.  Bd.,  JOC,  1955-60;  Assoc 
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1948-51 ;  NBC,  Adv.  Subcomm.  on  Plastic  &  Bubber,  1947  to  date,  Dtv.  Chem. 
&  Chem.  Tech.,  Member-at-Large,  1959-^ ;  AAAS,  Chm.,  Polymer  Bes.  C<Mif .  1947, 
Gordon  Bes.  Conf.  on  Pet  Chem.  (Chm.,  1950) ;  Assoc  Ed.,  "J.  Polymer  ChenL," 
1946  to  date;  NSF,  Adv.  Council  on  College  Chem.  (Chm.,  1962-),  Div.  Comm. 
on  Math.,  Phys.  &  Bngin.  Scs.,  1951-55,  (Chm.,  1954-55) ;  Arctic  Bubber  Bes. 
Conf.,  (Chm.,  1949)  High  Temp.  Bubber  Bes.  Conf.  (Ohm.,  1953) ;  NIH,  Cancer 
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STATEMENT  OFDB.  ILOTB  H.  COOKE,  ACCOHPAHIEBBT  DS.  KILTOH 
HASSIS  AND  DB.  CHABLES  C.  FBICE,  AMEBICAN  CHEMICAL  SO- 
CIETT,  SUBCOMMITTEE  ON  THE  SCIENCE  AND  TECHNOLOOT  OP 
ENVmONMENTAL  IMFBOVEMENT 

Dr.  Cooke.  Mr.  Chairman  and  members  of  the  subcommittee,  my 
name  is  Lloyd  M.  Cooke.  I  am  a  member  of  the  board  of  directors  of 
the  Ainerican  Chemical  Society  and  appear  before  you  today  in  my 
capacity  as  chairman  of  the  subcommittee  on  environmental  improve- 
ment 01  the  society's  board  committee  on  chemistry  and  public  affairs. 
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I  am  also  manager  of  planning  for  the  food  products  division  of  the 
Union  Carbide  Corp. 

AccompwuiYing  me  are  Dr.  Milton  Harris,  chairman  of  the  Ameri- 
can Chemical  Society's  Board  of  Directors  and  retired  vice  president 
for  research  of  the  Gillette  Co. ;  Dr.  Charles  C.  Price^  chairman  of  the 
American  Chemical  Society's  Committee  on  Chemistry  and  Public 
Affairs  and  university  professor  of  chemistry  at  the  iJniversity  of 
Pennsylvania;  Dr.  B.  B.  Stanerson,  executive  secretary  of  the  ACS; 
and  I>r.  Stephen  T.  Quigley,  director  of  the  society's  dmce  of  chemis- 
try and  public  affairs. 

Mr.  Daddario.  Dr.  Cooke,  the  other  gentlemen,  who  are  here,  should 
not  feel  inhibited  in  any  way.  They  feel  they  have  something  to  say. 
They  should  volunteer  to  do  so. 

Dt.  Cooke.  Thank  you,  we  appreciate  that  opportunitv.  And  also 
we  appreciate  very  much  the  opportunity  to  discuss  with  vour  sub- 
committee the  work  of  the  American  Chemical  Society  study  project 
on  the  science  and  technology  of  environmental  improvement. 

I  will  begin  hj  describing^  the  origin  of  our  committee  on  chemistry 
and  public  affairs.  The  basis  of  the  committee  lies  in  the  charter  of 
the  American  Chemical  Society.  The  ACS  charter  was  granted  by 
your  predecessors  in  Congress  in  1937,  and  it  says  in  part  mat  one  of 
the  objectives  of  the  society  should  be  ^^by  its  meetings,  professional 
contacts,  reports,  papers,  discussions,  and  publications,  to  promote 
scientific  interests  and  inquiry,  therebv  fostering  public  weliare  and 
education,  aiding  the  development  of  our  country's  industries,  and 
adding  to  the  material  prosperity  and  happiness  of  our  i)eople." 

The  society,  as  you  may  Know,  has  been  doing  things  of  this  sort 
for  many  years  through  local,  regional,  and  national  meetings,  publi- 
cations, and  other  activities.  However,  with  the  steady  growth  of  the 
American  Chemical  Society — ^we  now  have  about  110^000  member 
chemists  and  chemical  engmeers — ^the  society's  responsibilities  have 
increased. 

In  a  technological  world  in  which  chemistry  plays  an  exceedingly 
important  part,  the  role  which  the  society  must  play  has  been  re- 
evaluated. Thus  in  1965  the  ACS  Board  of  Directors  decided  to  form  a 
new  operating  entity,  the  committee  on  chemistry  and  public  affairs. 

In  support  of  the  committee's  main  responsibilitv  to  help  fulfill  the 
obligations  imposed  on  the  society  by  the  national  charter,  ike  commit- 
tee was  charged  with  the  responsibility :  ^^to  initiate  and  conduct  studies 
and  prepare  and  publicize  to  the  membership  and  the  public  reports 
on  problems  involving  the  role  of  chemistry  m  public  affairs." 

Now,  having  provided  some  background  on  tne  why  and  the  when 
of  the  ACS  Committee  on  Chemistry  and  Public  Affairs,  I  will  by- 
pass the  events  which  lead  up  to  the  purpose  of  our  visit  here  today. 
Later,  I  will  speak  to  some  aspects  of  this  bypassed  experience.  How- 
ever, one  of  the  first  actions  oi  the  new  Committee  on  Chemistry  and 
Public  Affairs  was  to  respond  to  the  so-called  Tukey  report  "Bestor- 
ing  the  Quality  of  Our  Environment"  Our  response  has  oeen  to  ques- 
tion and  to  experiment  in  order  to  determine  the  need  for  ACS  action, 
and  after  validating  the  need^  determine  the  direction  and  the  mecha- 
nism for  a  society  effort  in  this  critical  problem  area.  This  mechanism 
is  perhaps  best  introduced  by  permitting  it  to  speak  for  itself.  I  will 
read  to  vou  from  the  preface  of  the  society's  report  on  "The  Science 
and  Technology  of  Environmental  Improvement"  which  report  is  now 
in  preparation*  uigmzedDyvjv/^^viv^ 
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Our  aim  in  this  report  has  been  to  set  down  in  one  place  an  objective 
account  of  the  bearing  of  chemical  science  and  technolc^y^  on  the 
problems  of  environmental  quality— what  is  known*  how  it  is  being 
used,  what  needs  to  be  haown,  how  it  might  be  used. 

We  have  not  attempted  to  write  an  aD-encompassing  textbook  or 
primer.  We  have  strewed  instead  those  problems  that  we  believe  to  be 
at  the  same  time  important  to  environmental  quality  and  accessible  to 

We  have  not  dwelt  overlong  on  the  dimensions  of  the  pollution  prob- 
attack  on  the  basis  of  current  and  prospective  chemical  Knowledge, 
lem,  except  where  one  or  more  of  those  dimensions  is  specificalljr  gar- 
mane  to  the  point  at  hand,  nor  on  the  social,  political,  economic,  or 
organizational  questions  that  it  raises.  Others  have  covered  these  mat- 
ters at  length.  Our  intent  rather  has  been  to  focus  strongly  and  spe- 
cifically on  chemistry,  chemical  engineering,  and  the  related  sciences, 
and  therebv,  to  stimulate  the  chemical  awareness  and  the  flow  of  chem- 
ical know-how  that  are  essential  to  any  long-term  rational  approach  to 
understanding  and  managing  our  environment. 

For  officials  at  all  levels  and  in  all  branches  of  government  who  must 
deal  with  the  environment*  we  hope  to  have  developed  a  coherent  chem- 
ical picture  that  will  refresh  the  expert  and  inform  the  nonexpert. 

For  the  chemical  world  at  large,  we  hope  to  have  exposed  the  import- 
ant chemical  aspects  of  pollution  and,  by  extensive  aocumentation,  to 
have  made  it  possible  for  the  working  scientist  or  engineer  to  proceed 
without  delay  to  the  scientific  or  technological  background  of  which- 
ever of  these  questions  happen  to  excite  nis  interest  or  become  his 
assimment. 

Mr.  Daddabio.  Dr.  Cooke,  when  do  you  expect  that  this  report  will 
be  released?  To  what  type  of  audience  will  it  be  specifically  directed? 

Dr.  Cooke.  If  all  gpes  uncommonly  well,  by  early  fall.  Midwinter 
mi^ht  be  more  likely. 

Mr.  Daddabio.  Aimed  at  whom  ? 

Dr.  Cooke.  As  stated  in  the  preface^  the  report  is  aimed  at  agencies 
who  have  assignments  in  the  area  ox  environmental  control  as  thej 
might  relate  to  chemistry,  and  also  to  scientists  (1)  to  excite  their 
interests,  and  (2)  to  help  provide  back^ound  information  so  that  they 
may  start  researchprojects  more  expeditiously. 

Mr.  Daddabio.  These  are  most  commendable  objectives.  The  aim  to 
involve  people  with  the  role  of  chemistry  in  public  affairs  is  extremely 
important. 

The  question  I  have,  and  one  that  bothers  me  somewhat  You  have 
with  you  a  tremendous  competence.  You  are  manager  of  planning  for 
the  food  products  division  of  Union  Carbide.  Dr.  Harris  has  oeen 
vice  president  for  research  of  Gillette.  Dr.  Price  has  had  tremendous 
experience  in  public  aflFairs.  He  has  worked  with  this  committee  on 
many  occasions  in  the  past. 

Why  is  it  that  any  mvolvement  in  the  social,  political,  and  economic 
areas  is  avoided,  especially  the  organizational  questions.  These  are, 
in  my  opinion,  real  difficult  roles. 

How  do  you  view  the  way  agencies  in  government  are  established 
to  handle  this  problem?  What  are  the  problems  of  management! 
How  do  industry,  the  universities,  and  government  play  their  part? 
What  do  you  think  of  the  laws  pertaining  to  clean  air  and  water? 
The  way  Congress  is  structured  to  handle  these  problems. 

Don't  these  subjects  deserve  some  attention?  Aren't  you  gentlemen 
of  the  society  the  type  of  people  who  have  been  involved  in  the  man- 
agement of  affairs  of  this  kmd  ? 
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Dr.  Cooke.  May  I  start  to  try  to  answer  that  question?  And  I  would 
hope,  after  a  brief  statement,  that  Doctors  Harris  and  Price  will 
speak,  too. 

The  segregation,  shall  we  say,  of  objectives,  and  apparent  negative 
statement  with  regard  to  organization,  social  and  economic  factors, 
was  by  no  means  meant  to  denegate  their  importance,  nor  the  capacity 
of  individual  members  of  the  society,  to  speak  constructively  to  those 
factors. 

As  we  view  the  situation  thus  far,  we  feel  that  the  solution  of 
economic  and  organizational  problems  require  (1)  the  definite,  posi- 
tive statements  of  the  problem,  (2)  a  compilation  of  what  knowledge 
there  is  to  work  with,  (3)  and  what  needs  knowing  in  some  relation- 
ship to  importance  (estaolish  priorities).  This  is  not  to  suggest  that 
others  do  nothing  now,  while  waiting  until  such  are  avauable,  but 
rather  for  us  to  concentrate  our  skills,  expertise,  and  participation  of 
knowledgeable  chemists  in  industry,  government,  ana  universities  to 
help  provide  a  basic  story  of  what  we  know,  and  wnat  we  need  to  know. 

After  accomplishing  this,  I  am  certain  that  many  of  us  will  then 
recommend  ways  to  organize  to  achieve  the  ultimate  aims.  However, 
we  feel  it  is  imperative  that  our  first  priority  job  be  to  pull  together, 
as  well  as  we  can,  in  one  place,  the  chemistry  and  chemical  engineering 
related  to  these  problems.  Define  them,  and  define  the  need.  By  no 
means  do  we  mean  to  delimit  or  denegate  the  importance  of  the  social 
and  political  aspects.  But,  in  order  of  priority,  we  have  chosen  the 
technical  approach,  we  think,  intelligently. 

Mr.  Daddario.  Well,  it  is  not  in  the  nature  of  my  question  to  be 
critical.  I  would  quite  agree  that  we  ought  not  to  wait  until  we  can 
prove  out  what  we  need  to  do,  before  we  get  about  doing  it.  But  I 
would  hazard  the  guess  that  as  you  gentlemen  review  what  is  being 
done,  you  could  come  to  these  conclusions :  some  of  it  is  being  badly 
managed.  Some  things  are  being  done  we  ought  not  to  be  doing,  and 
some  things  are  not  being  done  which  we  have  a  great  competence  to 
do  and  ought  to  be  done.  This  fits  into  the  pattern  of  organizational, 
political,  economic,  and  social  questions,  if  we  are  doinig  fixings  which 
are  economically  unsound  and  if  you  had  some  suggestion  as  to  what 
needed  to  be  done  in  order  to  develop  a  greater  competence  in  pro- 
grams presently  in  existence.  How  miffht  these  be  replaced  to  accom- 
plish certain  end  objectives  which  would  give  ue  leadtime  for  learning 
more  about  things  that  ought  to  be  done  ?  Not  just  chemistry  is  involved 
here,  but  the  management  part  of  this  is  extremely  important. 

Dr.  Cooke.  Then,  sir,  I  think,  appraised  this  way,  that  we  are  expect- 
ing and  hope  to  come  up  with  many  such  specific  recommendations  and 
commentaries  with  regard  to  the  relative  economics  of  certain  proc- 
esses. Further  in  my  testimony  I  will  make  specific  reference  to  one  or 
two  such  cases  as  examples  of  what  we  hope  to  achieve. 

Perhaps  we  have  overemphasized  the  fact  that  we  are  approaching 
the  problem  from  the  scientific  knowledge  basis,  rather  than  from  the 
standpoint  of  economics  and  organization.  This  is  not  meant  to  deny 
the  importance  of  scientific  knowledge  in  recommending  courses  of 
political  and  economic  action  and  possible  mechanisms  by  which  action 
misrht  be  taken. 

Mr.  Daddario.  While  we  are  on  the  subject,  does  Dr.  Harris,  Dr. 
Price  or  any  other  gentleman  want  to  say  something  about  this? 

Dr.  Harris.  I  don't  have  to  tell  anyone  in  this  voomj^gi^  ^j^^^ji^ 
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of  the  important  problems  in  our  society.  It  is  also  a  problem  loaded 
with  emotion.  The  spectrum  includes  those  who  feel  that  there  is  no 
problem  to  those  who  feel  that  the  minute  we  put  our  heads  outside, 
we  are  not  going  to  live  more  than  2  or  3  years. 

In  order  to  develop  a  meaningful  way  to  tackle  a  problem  as  com- 
plex as  this,  we  felt  that  we  ou^t  to  know  more  about  the  technical 
aspects  of  the  problem.  One  should  not  develop  an  advertising  or  sales 
campaign  for  a  product  that  doesn't  exist.  It  is  really  not  a  very  easy 
thing  to  do.  Rather,  we  should  find  the  meaningful  technical  aspects  of 
the  problem^  especially  in  our  areas  of  expertise.  Here  we  nave  an 
advantage,  smce  the  ACS  comprises  110,000  members  including  lead- 
ers in  the  academic^  industrial,  and  government  communities. 

Many  among  this  group  feel  that  this  is  one  of  our  important  social 
problems.  However,  they  really  don't  know  what  to  do  about  it  nor 
their  fields  of  expertise  can  contribute  to  solutions.  Thus,  if  we  can 
come  up  with  much  more  meaningful  technical  definitions  in  our  areas 
of  expertise,  I  feel  we  can  contribute  much. 

Mr.  Daddario.  Dr.  Harris,  we  would  rather  not,  too.  But  I  think  this 
is  a  time  when,  recognizing  the  reasons  why  this  is  being  avoided  in 
this  case,  there  are  high  emotions.  There  are  people  who  are  at  each  end 
of  the  spectrum.  In  my  opinion,  we  don't  have  the  time  to  work  this 
out  over  a  long  period  of  time.  We  need  an  answer,  not  necessarily  an 
ultimate  solution  in  each  instance,  but  we  need  to  develop  some  way  to 
get  hold  of  these  ffreat  problems  earlier,  rather  than  later.  Somehow 
these  conflicts  within  your  society  have  to  be  reconciled — not  recon- 
ciled so  that  you  have  a  unanimous  approach  to  things,  but  it  would 
seem  to  me  it  would  be  even  better  if  your  society  were  to  participate 
in  giving  us  advice  with  minority  points  of  view,  if  necessary,  so  that 
at  least  the  nature  of  the  conflict  could  be  understood.  I  am  not  being 
critical  because  I  recognize  the  problems  of  the  society.  At  the  same 
time  there  ought  to  be  developed  a  mechanism  of  getting  these  opin- 
ions in  public  where  they  could  then  be  refined  somewhat.  People 
do  have  a  tendency,  when  they  have  taken  a  position,  and  have  been 
criticized,  to  perhaps  adjust  themselves  somewhat. 

Dr.  Price. 

Dr.  Price.  I  find  this  discussion  extremely  helpful,  and  in  fact  it  is 
one  of  the  reasons  we  wanted  to  come  today  when  our  report  was  still 
in  an  incomplete  stage  so  that  we  could  find  out  tiie  ways  we  could  be 
most  useful.  I  am  sure  that  if  we  can  see  ways  we  can  make  recom- 
mendations in  this  area  we  will  be  willing  to  do  so. 

I  think  there  were  several  reasons  for  reluctance  to  aim  at  that 
direction,  one  of  which  is  we  are  only  one  aspect  of  the  problem.  The 
chemists  have  a  competence  to  deal  with  only  one  aspect  of  the  prob- 
lem. The  chemists  have  a  competence  to  deal  with  only  one  facet.  For 
example,  the  biological  problems,  ecology^  are  extremely  important 
parts  of  evaluating  the  social  and  economic  aspects.  We  didn't  want 
to  presume  to  undertake  this  from  only  the  limited  base  of  chemistry. 
But  I  do  believe  that  we  ought  to  try  to  find  ways  to  make  recom- 
mendations, and  I  think  when  they  are  clear,  we  will.  But  I  think  it 
would  have  been  a  mistake  for  us  to  presume  to  speak  from  just  the 
basis  of  chemistry  to  make  a  broad  recommendation  in  these  very 
important  areas. 

Dr.  Harris.  Early  in  this  undertaking,  we  met  with  Don  Homing 
and  his  staff.  We  wanted  to  make  a  contribution  in  this  area  but  did 
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not  want  to  be  in  the  position  of  the  society  which  forms  a  committee 
and  then  says  "We  would  like  to  be  helpful,  give  us  something  to  do." 
What  we  proposed  was  to  really  find  out  what  the  technical  aspects 
of  the  problem  were  and  then  make  suggestions.  There  are  too  many 
'*do-gooders."  We  recognized  the  need  for  more  meaningful  approaches 
and  1  think  we  hope  to  near  that  stage  very  quickly. 

Mr.  Daddario.  I  recognize  that  this  is  one  of  the  problems  and  that 
what  you  sav  is  so.  In  this  instance,  you  have  come  forward  to  be  help- 
ful, and  it  becomes  a  matter  of  coming  to  some  determination  of  a 
formula. 

I  don^  know,  Dr.  Price,  whether  I  can  go  along  with  you  when  you 
say  because  you  are  in  the  chemical  end  that  you  have  no  view  of  how 
the  other  parte  of  this  little  world  live.  I  am  sure  Dr.  Cooke  and  Dr. 
Harris,  in  their  day-to-day  work,  have  had  to  come  to  determinations 
about  how  to  manage  other  things  bejond  chemistry.  The  ability  that 
you  people  have  to  look  at  theS  thmgs  from  the  eyes  of  managers 
transcends  by  far  your  expertise  in  the  chemical  area,  where  your 
fundamental  capabilities  lie. 

You  really  have  a  better  capability  and  that  is  the  reason  we  asked 
for  advice  in  this  area  from  people  preciselv  of  your  kind.  It  is  not  a 
narrow  view  you  can  give,  but  a  wider  one.  You  may  be  right  in  what 
vou  have  done  for  some  of  the  reasons  you  have  all  ^ven.  On  the  other 
hand,  it  would  appear  to  me  at  first*  blush  that  it  is  a  narrower  point 
of  view  that  you  give  us  than  the  broader  one  that  you  are  in  fact  ca- 
pable of  giving  us. 

Dr.  Harris.  We  are  prepared  to  help  in  every  way  possible.  But  as 
I  said  before,  I  hope  that  when  we  come  forth  with  recommendations 
and  suggestions,  wnich  I  am  sure  we  will  be  able  to  do,  based  on  our 
capabinties,  they  will  be  something  more  than  just  idle  suggestions. 

Mr.  Daddario.  Were  you  going  to  say  something,  Dr.  Cooke  ? 

Dr.  Cooke.  I  would  perhaps  state  my  viewpoint  somewhat 
differently. 

I  think  our  field  of  chemistry  provides  an  excellent  base  from  which 
to  build  knowledge  and  understanding  which,  in  turn,  would  permit 
a  better  opportunity  to  impinge  concepte  of  management  and  control 
and  organization.  It  is,  I  think,  his  conviction  too  that 

Mr.  Daddario.  When  you  say  "his^"  you  mean  Dr.  Price  ? 

Dr.  Cooke.  Yes,  I  mean  I)r.  Pnce^-that,  of  the  disciplines  which 
may  be  directly  involved  in  the  technical  aspects  of  the  problem,  per- 
haps chemistry  is  most  pervasive,  most  general.  Of  the  possible  or- 
ganizations which  could  start  from  some  solid  basis  and  expand,  as  you 
suggest,  we  feel  that  the  ACS,  by  representing  a  uniaue  cross  section 
of  industrial,  academic,  and  agencv  people,  is  particularly  well  suited 
for  this  purpose.  Thus,  for  example,  at  a  meetmg  called  by  a  division 
of  the  ACS  2  years  ago,  a  group  of  experts  in  environmental  science 
proposed  to  provide  public  service  by  broadening  the  scope  of  national 
meeting  seminars  to  include  scientists  from  oQier  disciplines — ^biol- 
ogists, mathematicians,  sanitary  engineers,  etc.  This  has  been  done, 
for  2  years.  During  this  time  we  have  succeeded  in  bringing  in 
many  people  from  other  disciplines.  Thus,  although  we  appear  to  be 
starting  from  a  limited  base  m  chemistry,  in  fact,  we  find  that  we 
are  able  to  bring  in  other  scientific  knowledge  effectively. 

So  I  would  suggest  that  we  proceed  further  into  a  discussion  of, 
what  we  propose  to  do  and  bring  in  a  couple  of  examples.  I  think  jd^^^ 
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may  find  that  we  will  cover  some  of  the  points  which  you  have  raised. 
Perhaps  we  have  not  planned  to  go  as  far  as  you  would  encourage  us 
to  go,  but  perhaps  wnen  we  examine  those  examples,  we  might  be 
able  to  speak  more  specifically  to  your  suggestions. 

Mr.  Daddario.  Yes.  We  ought  to  get  along.  I  am  pleased,  of  course, 
that  these  other  points  will  fe  raised,  but  it  seems  to  me  tnat  the  re- 
port you  are  putting  out  ought  to  be  discussed. 

Dr.  Cooke.  This  we  intend  to  do. 

The  content  of  this  quoted  preface  delineates  the  boundary  condi- 
tions of  our  study. 

The  society  is  convinced  that  there  is  a  real  need  for  this  kind  of 
report  and  we  believe  that  we  are  in  a  favored  position  to  do  the  job 
within  the  limits  of  our  resources. 

Let  me  establish  the  qualifications  of  the  American  Chemical  Society 
to  do  an  analysis  of  this  kind.  The  900  members  of  the  ACS  Division 
of  Water,  Air,  and  Waste  Chemistry  include  many  of  the  people 
trained  in  chemistry  and  closelv  related  sciences  who  are  working  on 
the  problems  of  environmental  quality  in  the  United  States.  Many 
other  society  members  are  knowledgeable  in  the  problems  that  need 
to  be  solved. 

We  have  taken  advantage  of  this  expertise  in  our  effort  to  develop 
a  dispassionate  and  specific  analysis  of  the  chemical  problems  involved 
in  managing  our  environment  and  how  they  have  been — ^the  problems- 
have  been  or  might  be  solved. 

The  first  draft,  representing  only  a  part  of  the  planned  content,  will 
be  the  subject  of  critical  review  this  afternoon  and  evening  in  New 
York  City  by  our  subcommittee  consisting  of  Dr.  William  O.  Baker, 
vice  president  for  research,  Bell  Telephone  Laboratories;  Dr.  Arthur 
M.  Bueche,  vice  president.  General  Electric  Co.;  and  Dr.  Frank  A. 
Long,  vice  president  for  research  and  advanced  studies,  Cornell  Uni- 
versity. 

Also  present  for  the  review  wiM  be  Dr.  Melvin  Josephs,  managing 
editor  of  the  American  Chemical  Society  Journal,  Environmental 
Science  and  Technology,  and  Dr.  Stephen  T.  Quigley,  director  of  Hie 
American  Chemical  ^ciety's  office  oi  chemistry  and  public  affairs. 

Dr.  Thurston  Larson,  head  of  the  chemistry  section^  Illinois  State 
Water  Survey,  who  leads  the  American  Chemical  Society  task  force 
of  scientists  who  are  actively  engaged  in  research  in  water,  air,  and 
waste  chemistry,  will  also  participate. 

Since  our  effort  began,  two  major  documents  on  the  environment 
have  been  published.  One  is  "Waste  Management  and  Control,"  the 
so-called  Spilhaus  report,  published  in  March  1966  by  the  Committee 
on  Pollution  of  the  National  Academy  of  Sciences — National  Research 
Council.  The  other  is  "A  Strategy  for  a  Livable  Environment,^  which 
was  prepared  for  the  Secretary  of  Health,  Education,  and  Welfare 
by  his  task  force  on  environmental  health  and  related  problems  and 
published  in  June  1967. 

I  will  use  one  or  two  points  from  the  Tukey  and  Spilhaus  reports 
to  illustrate  the  kind  of  thing  we  hope  to  be  able  to  do  in  the  com- 
pleted ACS  report. 

The  Tukey  report,  for  example,  mentions  at  a  number  of  points  the 
importance  to  antiknock  rating  of  the  lead  that  reaches  the  atmosphere 
through  the  use  of  lead  alkilis  in  automotive  gasoline.  We  think  that 


Digitized  by  ^ 


joogle 


385 

we  can  add  some  chemical  perspective  to  a  discussion  of  lead.  We 
would  do  this  by  putting  in  one  place  all  of  the  relationships  among  the 
chemical  phenomena  involved :  The  effect  of  lead  on  the  development 
of  currently  known  catalytic  converters  to  bum  the  hydrocarbons  and 
carbon  monoxide  in  exhaust  gas;  the  effect  of  lead  on  currently  known 
catalytic  converters  designed  to  eliminate  oxides  of  nitrogen  from 
exhaust  gas;  the  chemical  nature  of  gasoline  and  the  consequences, 
both  technical  and  economic,  of  removmg  tlie  lead  from  gasoline ;  the 
effects  on  the  prices  of  certain  petrochemical  based  plastics  at  the 
consumer  level  if  lead  were  removed  from  gasoline  and  the  antiknock 
rsuting  maintained  by  chemically  altering  tlie  molecular  structui-es  in 
the  fuel. 

We  can  also  raise  and  suggest  answers  to  other  i)ertinent  questions : 
What  are  the  real  chances  of  cleaning  up  automobile  exhaust  without 
using  catalysis?  Is  it  thermodynamically  possible  to  remove  oxides  of 
nitrogen  from  exhaust  gas  without  using  a  catalytic  approach?  What 
is  the  mechanism  by  which  lead  poisons  Catalysts  ? 

Once  we  underhand  the  mechanism,  will  it  be  possible  to  design 
catalysts  that  function  in  the  presence  of  lead  ? 

What  kind  of  research  would  be  required  to  find  out  if  lead  actually 
does  interfere  with  the  operation  oi  cei-tain  enzyme  systems  in  the 
body,  thus  producing  subclinical  effects  of  an  unloiown  nature  ? 

In  short,  the  technical  question  of  lead  is  a  controversial  one  and  we 
hope  that  by  using  our  committee  approach  we  can  set  down  an  objec- 
tive appraisal  of  the  situation  in  specific  chemical  terms. 

The  Spilhaus  report  comments  that  "More  technology  is  needed  in 
the  areas  of  low-cost  source  control  devices,  especially  for  sulfur 
dioxide." 

To  a  discussion  of  that  kind  we  would  add  specific  descriptions  of 
the  major  processes  now  available  for  removing  sulfur  from  stack 
gases  at  the  concentrations  in  which  it  is  found  there.  We  would  point 
out  the  apparent  costs  of  such  processes.  We  would  j)oint  out  that  no 
process  oi  that  kind  is  yet  operating  on  the  scale  required  at  a  modem 
powerplant,  although  two  or  three  are  in  the  process  of  being  installed. 

We  would  point  out  that,  for  some  of  the  reactions  involved  in  these 
processes,  what  actuall  v  happens,  chemically,  is  not  entirely  clear,  and 
we  would  ask  whether  knowing  what  actually  happens  would  have  any 
substantial  effect  on  the  efficiency  and  cost  or  operation  of  the  process. 

We  would  assess  the  technical  likelihood  oi  being  able  to  remove 
sulfur  from  oil  at  substantially  less  than  the  present  cost.  We  would 
point  out  that  particulates  created  by  burning  low-sulfur  coal  are  more 
difficult  to  collect  in  any  electrostatic  precipitator  than  are  particulates 
from  a  coal  that  contains  more  sulfur. 

In  New  York  City  this  means  that  Consolidated  Edison's  precipita- 
tors go  from  99  percent  efficiency  to  98  percent  when  the  company 
switches  from  coal  at  2  percent  sulfur  to  coal  at  1  percent  sulfur. 
The  99  percent  efficiency  level  will  be  required  by  law  for  all  coal- 
buming  equipment  by  next  year,  coal  of  not  more  than  1  percent  sulfur 
content  will  be  required  by  law  by  1971. 

Consolidated  Edison  can  counteract  the  effect  on  its  precipitators  in 
several  ways,  although  at  somewhat  greater  cost.  There  are  numerous 
instances  of  effects  of  this  kind — effects  that  are  based  on  the  scien- 
tific facts  of  the  case  at  hand — that  rarely  are  spelled  out  in  more 

uigitized  by  >^jOOQ IC 


386 

general  discussions  of  what  degree  of  pollution  abatement  can  be 
achieved  in  specific  cases  and  at  what  cost. 

Sometimes  the  effect  is  important,  sometimes  it  isn't.  But  at  any  rate, 
we  believe  that  we  will  be  perf  ormine  a  service  by  exposing  this  kind 
of  technical  detail  in  the  context  of  the  more  general  discussion. 

Mr.  Daddario.  Dr.  Cooke,  is  there  any  relevance  to  the  lead  health 
problem  ?  You  do  not  mention  it  here. 

How  does  it  fit  in? 

Dr.  Cooke.  I  refer,  as  an  example,  to  the  phrase : 

What  kind  of  research  would  be  required  to  find  out  if  lead  actuaUy  does 
interfere  with  the  operation  of  certain  enzymes  systems  in  the  body,  thus  pro- 
ducing subclinical  effects  of  an  unknown  nature. 

We  would  emphasize  those  areas  in  which  there  is  known  data  with 
regard  to  effects  of  lead,  and  those  in  which  there  are  not.  In  the 
latter  case  we  would  indicate  which  data  might  be  collected  and  pro- 
vide suggestions  as  to  how. 

Mr.  Daddario.  I  see.  Then  you  have  not 

Dr.  CooKE.  We  have  not  ignored  that  possibility.  We  have  not 
crossed  it  off.  This  sentence  was  meant  to  fit  within  the  narrow  coa- 
fines  of  this  morning's  testimony.  It  was  meant  to  point  out  the  need 
for  additional  information.  In  the  second  example,  concerning  sulfur 
in  coal  and  precipitator  efficiencies,  we  point  out  the  purposefulness 
of  bringing  technological  data  alongside  economic  data  to  help  pro- 
vide more  realistic  forecasts  of  the  technological  and  economic  merits 
of  course  A  versus  course  B. 

As  I  said  earlier,  it  is  with  these  examples  that  we  hope  to  point  out 
how  we  will  use  teclinical  knowledge  to  point  out  the  areas  where 
economic  and  health  problems  pertain.  Also,  to  the  extent  we  can,  we 
will  relate  the  technological  facts  to  the  economic  and  the  health 
problems. 

Studies  of  environmental  quality  generally  conclude  that  analytical 
chemistry  is  vital  to  developing  new  knowledge  of  the  processes 
involved. 

Our  study  would  illustrate  the  problems  and  achievements  in  spe- 
cific terms.  We  would  point  out,  for  example,  that  imtil  the  past  year 
or  so,  there  has  been  no  means  of  making  standard  samples  of  many 
air  pollutants,  at  the  concentrations  at  which  they  actually  occur,  that 
could  be  used  to  calibrate  the  methods  and  instruments  that  we  use  to 
measure  such  pollutants. 

There  are  things  that  can  be  done  to  make  progress  in  the  face  of 
such  problems,  but  they  are  problems  nevertheless  that  must  be  solved 
sooner  or  later  and  the  existence  of  such  problems  means  that  we  must 
always  be  certain  what  kind  of  information  we  are  dealing  with. 

For  example,  the  national  air  surveillance  network  in  the  past  couple 
of  years  has  improved  its  analytical  techniques  for  nitrogen  dioxide. 
One  result  is  that  the  nationwide  readings  for  1966  are  recorded  at 
values  of  50  percent  higher  than  they  were  in  previous  years  for  the 
same  actual  concentration  of  nitrogen  dioxide  in  the  air. 

This,  then,  is  the  kind  of  perspective  that  we  hope  that  we,  as  a 
scientific  society,  will  be  able  to  provide. 

In  retrospect,  let  me  now  describe  briefly  some  of  the  problems  that 
a  society  such  as  ours  encounters  in  organizing  for  such  a  venture.  In 
fact,  we  still  have  to  validate  the  efficacy  of  our  present  approacli.  The 
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value  of  our  testimony  may  lie  in  submitting  some  of  our  probing 
experiments  for  your  review. 

As  I  stated  earlier,  the  formation  of  the  Committee  on  Chemistrv 
and  Public  Affairs  coincided  with  the  publication  of  the  President's 
Science  Advisory  Committee  document  commonly  called  the  Tukey 
report.  The  first  reaction  of  the  committee  to  possibilities  of  con- 
structive participation  in  areas  of  pollution  control  was  that  PSAC 
and  other  bodies  were  charting  reasonable  courses  which  appropriate 
agencies  could  follow  directly  or  amend  with  experience. 

Subsequently,  the  committee  realized  that  the  membership  of  the 
American  Chemical  Society  might  provide  a  unique  cross  sectional 
representation  of  experts  in  the  field  of  environmental  quality.  If  this 
were  true,  perhaps  a  group  of  such  experts,  as  represented  by  member- 
ship in  the  Division  of  Water,  Air,  and  Waste  Chemistry,  and  the 
American  Chemical  Society's  Board  Committee  on  Air  Pollution, 
might  welcome  an  opportunity  to  explore  areas  wherein  the  society 
mi^ht  serve  chemistry  and  the  Nation  purposefully. 

That  expert  members  of  the  society  were  interested  and  willing  to 
participate  in  such  an  exploration  was  quickly  affirmed,  and  from  a 
meeting  of  such  members  in  March  1966  came  the  following 
recommendations : 

1.  Members  of  the  American  Chemical  Society  experienced  in 
environmental  chemistry  and  technology  could  provide  a  valuable 
service  by  analyzing  the  recommendations  of  the  Tukey  report,  as 
related  to  chemistry. 

2.  The  American  Cliemical  Society  should  determine  those  areas 
where  basic  chemical  knowledge  related  to  environmental  control  is 
lacking  and  encourage  and/or  soonsor  appropriate  research. 

3.  All  chemists  must  be  informed  of  the  scientific  problems  en- 
countered in  environmental  control. 

4.  The  ACS  Division  of  Water,  Air  and  Waste  Chemistry  should 
arrange  broad  spectrum  symposia  on  environmental  control,  and,  by 
broad  spectrum,  we  meant  their  bringing  in  other  related  disciplines, 
the  sanitary  engineers,  the  biologists. 

5.  A  scientific  journal  concerned  with  the  chemistry  of  water,  air 
and  waste  materials  should  be  established.  In  January  1967  the  ACS 
began  publication  of  Environmental  Science  and  Technology,  a  pro- 
fessicmal  journal  that  now  has  a  circulation  of  more  than  12,000.  This 
journal  covers  the  news  of  environmental  science — not  just  chem- 
istiT — and  also  serves  as  the  American  Chemical  Societv's  publishing 
outl^  for  reports  of  original  scientific  research  in  the  field. 

6.  There  is  need  for  a  documentation  center  for  toxicological  infor- 
mation. A  similar  recommendation  was  made  by  PSAC  and  these 
recommendations  were  implemented  by  the  establishment  of  a  toxico- 
logical information  center  in  the  Department  of  Health,  Education, 
and  Welfare. 

The  American  Chemical  Society  decided  to  help  implement  most  of 
these  recommendations  with  special  emphasis  on  underwriting  an 
analysis  of  the  recommendations  of  the  Tukey  report  from  the  stand- 
point of  chemistry.  At  that  time,  as  Dr.  Harris  has  indicated,  these 
plans  were  described  to  Dr.  Donald  F.  Homig,  Director  of  the  Office 
of  Science  and  Technolo^,  for  purposes  of  communication  and  to  ob- 
tain whatever  counsel  ana  suggestions  his  office  might  provide. 
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Dr.  Homig  encouraged  the  American  Chemical  Society  to  pursue 
the  proposed  program,  placing  special  emphasis  on  items  1  and  3  above : 
that  is,  preparing  an  analysis  of  the  recomimendations  of  the  Tukey 
report  and  informing  the  scientific  commmiity  of  problems  faced  in 
improving  our  environment. 

Kecniiting  of  scientists  to  participate  in  our  task  force  proceeded 
smoothly  because  all  were  convinced  that  the  program  provided  a 
valid  opportimitv  to  fill  a  real  need. 

The  nigh  level  of  enthusiasm  and  dedication  continued  throughout 
all  stages  of  planning,  group  study,  decisions  with  regard  to  assign- 
ment of  people  and  topics,  and  finally  providing  well-written  segments 
of  what  was  then  planned  to  be  the  ACS  report. 

However,  at  this  sta^e  it  became  apparent  that  the  documents  pro- 
vided had,  on  the  one  hand,  somewhat  exceeded  the  original  limits  of 
the  analysis  of  the  recommendations  of  the  Tukey  report.  On  the 
other  hand,  that  which  was  provided  was  not  extensive  enough  to  show 
"what  is  known  and  what  is  needed"  to  solve  environmental  problems. 

Your  subcommittee  experienced  a  somewhat  similar  situation  at 
about  the  sanie  time.  You  were  faced  with  bringing  intelligent  order 
out  of  the  wide  variety  of  information  contained  in  the  massive  2- 
volume  collection  of  your  hearings  in  1966  on  environmental  pollu- 
tion. We  were  much  impressed  by  the  monumental  task  performed  by 
the  team  headed  by  Mr.  Kichard  Carpenter  of  the  Library  of  Congress. 
We  took  heart  from  your  success. 

We  do  not  believe  that  science  and  technology  make  up  a  panacea  for 
environmental  improvement  and  control.  We  do  believe  that  the  tech- 
nical facts  should  be  made  fully  available  in  an  unprejudiced  fashion 
to  those  who  must  make  the  decisions.  We  are  not  yet  certain  that  we 
have  found  the  best  way  to  do  this,  which  is  to  say  that  we  regard  our 
current  effort  as  experimental.  But  without  experiment  we  will  learn 
nothing  and  the  one  thing  that  we  are  convinced  of  is  that  we  must 
search  out  the  proper  role  of  a  modern  scientific  and  educational  society 
in  the  context  of  public  affairs.  Until  we  know  what  that  role  is,  we 
may  be  wasting  a  valuable  resource. 

We  think  we  are  now  on  the  way  to  nieet  part  of  a  criticism  your 
report  leveled  at  the  scientific  community.  Your  subcommittee  has 
said: 

FinaUy,  the  hearings  indicated  that  environment  quality,  with  its  deep  roots 
in  the  natural  sciences,  has  not  yet  attracted  sufficient  attention  from  the  scien- 
tific and  engineering  community.  This  is  a  problem  worthy  of  the  very  best 
thinking  we  can  master. 

It  should  receive  a  more  generous  aUocation  of  the  scientific  reeourcee  at  onr 
disposal. 

Corrective  activities  involve  long-term  commitments  and  high  costs  which 
provide  clear  motivation  for  additional  research,  development,  and  demonstra- 
tion projects.  Technology  is  available  to  accomplish  some  urgent  objectives  and 
should  be  used  without  delay. 

In  many  other  instances,  the  knowledge  is  lacking  to  define  objectives  and  to 
deal  with  pollution  on  a  cost-effective  basis. 

It  is  our  aim  to  help  answer  this  call. 

Thank  you. 

Mr.  Daddario.  Dr.  Cooke,  I  am  pleased  that  you  made  note  of  Mr. 
Carpenter's  tremendous  contribution  to  the  work  of  this  subcommittee, 
and  to  all,  actually,  in  this  field. 
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I  think  it  is  a  tribute  not  only  to  him  but  to  the  fact  that  the  chair- 
man of  the  full  committee,  Mr.  Greorge  P.  Miller,  has  given  support  to 
the  establishment  of  a  scientific  and  technical  competence  m  the 
Library  of  Congress,  which  over  the  years  has  been  of  tremendous 
assistance  to  us.  The  recognition  you  give  to  Mr.  Carpenter,  and  he  is 
deserving  personally  of  it,  is  an  indication  of  the  scientific  and  techni- 
cal community's  recognition  of  this  competence  which  the  Congress 
leans  heavily  on. 

This  is  an  important  development  in  the  building  up  of  confidence 
generally  as  to  our  ability  to  handle  these  matters. 

You  mentioned  your  report  which  you  plan  to  release  in  midwinter 
of  1968. 

I  wonder  what  concern  might  have  been  shown  from  time  to  time 
as  to  problems  such  as  this?  For  example,  HEW  is  already  setting 
criteria  and  certain  States  are  being  required  to  establish  standards 
for  ambient  air. 

Does  it  concern  you?  Should  these  standards  be  established?  What 
problems  arise  by  the  HEW  forcing  on  certain  States,  which  really  do 
not  have  the  competence  to  establi3i  such  standards? 

Once  these  are  fixed,  the  problems  of  readjustment  always  come  up. 

Since  you  have  said  you  have  so  many  bits  and  pieces  of  this  report 
to  put  together,  if  certain  parts  of  it  are  critical  at  this  moment  per- 
haps it  could  be  released  earlier.  It  might  stem  off  some  of  these  prob- 
lems which  might  otherwise  arise. 

Dr.  Cooke.  We  are  well  aware  of  the  fact  that  there  is  a  nutcracker 
effect  here.  As  you  said  earlier,  we  must  act  as  wdl  as  we  can  within 
the  framework  of  the  limited  knowledge— too  limited  knowledge — 
which  is  there  to  be  brought  forth  in  a  document  such  as  ours. 

We  have  faced  up  to  the  fact  that  actions,  recommendations  and 
directions  will  go  on  (even  before  the  facts  are  available) .  This  is  true 
of  the  example  Igave  earlier  with  regard  to  sulfur  dioxide  and  precipi- 
tator defects  when  one  uses  lower  sulfur  fuels.  These  kinds  of  things 
are  happening  daily.  Had  we  been  faster,  doubtless  we  could  have 
been  of  more  help. 

We  are  unhappy  with  the  delay  that  has  occurred,  that  we  didn't 
seem  to  get  on  the  present  track  as  soon  as  we  liked.  We  have  learned 
much  from  this  experience,  and  hope  it  will  be  helpful  to  others. 

We  have  not  ignored  the  problem  of  the  need  for  action  before  all 
the  facts  are  in.  We  are  aware  of  the  report  from  Health,  Education, 
and  Welfare  and  the  recommendations  therein.  As  a  result  of  your 
questioning  we  will  perhaps  look  more  acutely  at  data  as  it  unMds 
while  preparing  the  report.  We  will  attempt  to  judge  our  timing  in 
terms  of  other  events. 

May  I  then  conclude  by  stating  that  your  point  is  valid.  I  mean  that 
in  the  sense  that  we  recognize  it.  We  are  caught  in  a  balancing  act 
while  attempting  to  get  the  whole  thing  done  rapidly.  We  will  definite- 
Iv  bear  in  mind  your  expression  of  the  need  to  provide  data  or  in- 
formation early  as  it  may  be  uncovered.  We  are  not  ^ust  waiting 
until  we  have  a  neatly  bound  volume.  Rather,  we  are  waitmg  until  the 
individual  sections  are  validated  and  tested  as  well  as  we  can — not 
forever,  but  tested  well  enough  to  be  meaningful  and  purposeful. 

Mr.  Daddario.  I  certainly  would  not  want  to  push  you  into  doing 
something  earlier  because  precipitous  actions  and  recommendations 
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could,  if  wrongly  placed,  do  great  harm  to  what  follows.  We  also  set 
our  goals  for  certain  times  and  then  find  ourselves  putting  reports  out 
later  on.  But  we  have  on  occasion  found  that  we  had  to,  in  fact,  put 
out  a  report  earl  ier,  rather  than  later. 

Dr.  CooKE.  We  have  considered  that  point  very  seriously  with 
regard  to  the  pesticide  portion  of  the  original  submission.  We  decided, 
in  terms  of  the  depth  and  reliability  of  the  information  then  available 
versus  the  apparent  lack  of  immediate  pressure  and  need  in  that  area, 
that  we  would  be  more  serving,  better  serving,  by  waiting  until  other 
sections  were  completed. 

The  point  is,  we  actually  seriously  considered  publishing  a  part  of 
the  report  before  completing  all  of  the  report. 

Mr.  Dadd/VBIo.  But  the  fact  still  remains,  while  you  gentlemen 
who  have  such  competence  in  this  area  have  great  concern  about 
certain  of  these  problems,  standards  are  in  fact  being  set. 

Dr.  Cooke.  We  get  the  message.  I  agree. 

Mr.  Daddario.  Now,  your  work,  in  the  preparation  of  this  report, 
involved  people  from  universities,  industry,  and  the  agencies.  Has 
the  opportunity  come  up  within  that  framework  to  come  to  some 
judgment  about  inade<iuacy  of  information  available  to  you  or  what 
the  government  agencies  find  inhibiting  them  from  doing  an  efficient 
job? 

Has  this  be«n  part  of  the  discussions  ? 

This  gets  back  again  to  the  management  question  which  I  raised 
earlier. 

Dr.  Cooke.  Yes,  it  will  be  part  of  the  report. 

Mr.  Daddario.  And  will  be  part  ? 

Mr.  Cooke.  Yes, 

Mr.  Daddario.  Dr.  Harris,  do  you  have  any  comment  on  the  point 
I  raised  with  reference  to  standards  being  set  at  this  time,  when  you 
gentlemen  are  still  wrestling  with  what  ought  to  be  done  ? 

Dr.  Harris.  We  are  always  aware  of  the  need  for  standards  but  are 
concerned  about  standards  oased  on  poor  data.  It  is  always  easier  to 
put  in  standards  than  to  get  them  revised  later. 

I,  for  one,  have  taken  very  much  to  heart  your  suggestions,  and  will 
see  what  we  can  do  by  way  of  testing  any  of  our  knowledge  in  order 
to  speed  up  developments. 

Mr.  Daddario.  One  point  that  seems  to  follow  here :  Do  you  have  any 
suggestion  about  what  States  ought  to  be  doing  that  are  under  the  gun 
with  certain  time  limits?  If  they  do  not  establish  the  standards,  con- 
flicts then  arise  as  to  what  ought  to  be  done.  Taking  into  consideration 
the  problems  we  have  in  establishing  the  criteria,  should  it,  in  fact,  be 
held  in  abeyance  or  would  it  be  better  to  go  ahead  with  the  informa- 
tion we  presently  have  on  hand  and  then  wrestle  with  the  problem  of 
readjusting  standards  at  a  later  time  ? 

Dr.  Harris.  That  is  a  very  broad  order.  We  are  in  the  position  of 
making  the  decision  as  to  whether  you  freeze  a  model  and  build  a 
DC-3,  or  do  you  wait  until  you  are  ready  to  build  a  jetplane. 

Technically  you  are  better  off  building  the  DC-3,  gaining  experience, 
continuing  R.  &  D.,  go  on  to  the  DC-4,  and  eventually  to  the  jetplane 
or  SST. 

Mr.  Daddario.  I  don't  know  whether  I  go  along  with  the  analogy. 

Dr.  Harris.  But  the  DC-3  was  valid. 
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Mr.  Daddario.  The  criteria  that  went  into  the  DC-3  was  known.  We 
knew  what  it  would  do. 

Do  we  know  what  is  going  into  this  criteria  and  will  it,  in  fact,  fly  ? 

Dr.  Harris.  Well,  my  answer  to  that,  as  stated  in  my  original  state- 
ment is  the  need  for  more  valid  information,  not  only  in  terms  of  tech- 
nology but  also  in  terms  of  economics  ana  social  relationships.  For 
example,  one  would  not  want  to  put  industries  out  of  business  and 
destroy  our  economy.  These  are  all  interrelated  in  a  very  complicated 
way. 

But  most  of  all,  I  think  what  we  need  is  meaningful  technical  infor- 
mation on  which  to  base  standards. 

Mr.  Daddario.  I  would  agree  with  you. 

I  am  not  placing  obstacles  in  the  path  of  getting  these  things  done 
because  it  seems  to  me  we  ought  to  get  people  thinking  about  them.  If 
they  aren't  prepared,  they  will  oegm  establishing  governmental 
agencies  as  they  develop  a  competence  of  one  kind  or  another. 

I  feel  because  this  is  a  problem  we  ought  to  get  your  advice  about  it. 

For  example,  in  New  York  City,  Commissioner  Heller  has  already 
bejffun  to  back  off  from  the  3  percent  sulfur  in  coal  for  1969  and  1970. 

Once  you  say  to  an  industry,  this  is  what  we  expect,  they  begin  pre- 
paring plans,  and  in  some  case  even  construction^  to  meet  those  require- 
ments. You  run  into  a  tremendous  economic  disruption.  This  can  be 
extremely  harmful  to  the  financial  structure  of  a  whole  industry. 

Dr.  Cooke.  Mr.  Chairman,  may  I  speak  rather  bluntly  to  the  point 
you  are  raising,  to  tell  you  what  travail  we  have  experienced  m  at- 
tempting to  pick  a  course  between  these  two  points. 

To  provide  a  purely  scientific  document  may  take  3, 4,  or  5  years,  to 
issue  as  firmed  up  a  possible,  versus  replying  or  responding  to  situa- 
tions that  might  arise  before  tne  report  issues. 

Let  us  go  Back  to  the  meeting  with  Dr.  Homig  and  an  admonition 
from  him  that  is  quite  pertinent.  Dr.  Homig  said  that,  one  of  the  worst 
things  that  could  happen  would  be  for  this  report  to  appear  to  issue 
f rcwn  chemical  industry. 

Now  you  just  mentioned  the  problem  with  regard  to  3  percent  sulfur. 
We  have  felt  under  a  gun  here.  If  our  first  reply,  or  statement  in  the 
area  of  environmental  quality,  is  negative,  that  is.  critical  of  an  agency 
recommendation,  we  would  reallj  pull  the  rug  trom  under  the  effec- 
tiveness of  our  future  contributions,  unless  we  really  have  an  over- 
whelming mass  of  data  to  support  our  criticism. 

This  is  not  to  say  we  are  not  aware  of  the  problem  and  the  potential, 
but  we  feel  strongly  that  what  we  finally  provide  you,  the  agencies, 
and  the  scientific  community,  must  be  of  a  caliber  immediately  rec- 
ognizable as  pf  high  caliber  and  usefulness,  and  that  it  has  no  taint  of 
vested  interest.  This  report  muf^  represent  a  scientific  response  to  the 
problem  so  clearly  and  so  credibly  that  we  can  then  be  of  maximum 
use  to  you  and  to  other  agencies  as  new  situations  arise  in  the  future. 
After  that  has  occurred  we  may  then  be  able  to  make  recommenda- 
tions earlier,  with  less  data,  and  with  indications  of  data  still  to  come. 

This  has  been  the  major  constraint,  yoa  might  say,  under  which  we 
felt  we  must  operate.  I  think  we  are  saying  that,  we  may  have  tied  our- 
selves down  too  much.  But  that  is  a  tricky  question  to  answer,  too. 
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Mr.  Daddario.  Your  explanation  is  certainly  valid.  You  have  a 
dilemma.  You  may  have  worked  out  a  wise  solution  to  it.  But  none- 
theless, there  are  problems. 

Dr.  Cooke.  There  are  many  problems  there. 

Dr.  Harris.  Correct. 

Mr.  Daddario.  Dr.  Price,  j^ou  seem  to  have  something  to  say. 

Dr.  Price.  I  am  just  agreeing  with  that.  The  problem  that  we  have 
had  to  face^  and  as  chairman  of  this  committee,  I  felt  particularly  this 
way,  that  since  this  will  perhaps  be  the  first  major  report  that  we  will 
issue,  it  is  especially  important  to  establish  the  value  and  credibility 
of  our  efforts  to  have  it  carefully  documented.  We  may  have  been  a 
little  too  conservative. 

I  think  maybe  you  understand,  since  this  will  be  perhai)S  the  first 
major  effort  this  new  committee  has  made,  we  have  taken  a  fairly 
conservative  position. 

Mr.  Daddario.  Despite  questions  I  raised,  I  am  extremely  heartened 
by  what  has  been  done.  I  raised  the  Questions,  because  it  is  my  respon- 
sibility to  come  to  some  kind  of  an  understanding  about  this. 

Do  any  of  you,  or  your  colleagues,  have  any  further  remarks? 

Dr.  Price.  In  closing,  all  I  would  like  to  say  is  that  we  appreciate 
the  opportimity  that  this  gives  us  to  be  made  aware  of  the  major 
needs  that  you  people  are  facing  up  with,  and  I  hope  it  will  also  help 
inspire  us  to  make  sure  that  we  do  all  we  can.  We  need  inspiraticm 
to  see  what  we  can  do  to  help  solve  these  problems.  I  think  these 
hearings  are  a  little  bit  of  a  needle  for  us  to  make  sure  we  accept  our 
responsibilities  in  this  area.    - 

We  appreciate  the  needle. 

Mr.  Daddario.  The  meetings  weren't  put  together  for  that  purpose, 
however. 

Dr.  Price.  But  that  is  a  purpose  they  will  serve. 

Dr.  Cooke.  We  understand  you. 

Dr.  Price.  We  made  notes  of  many  of  the  important  questions. 

Mr.  Daddario.  We  certainly  appreciate  your  coming  and  your  co- 
operation. 

Thank  you. 

Dr.  Price.  Thank  you  very  much. 

Dr.  Cooke.  Thank  you. 

Mr.  Daddario.  Our  next  witness  is  Mr.  Ron  M.  Linton.  Would  you 
please  come  forward? 

He  is  with  the  Task  Force  on  Environmental  Health  and  Related 
Problems,  of  HEW. 

We  are  pleased  to  have  you  here,  Mr.  Linton. 

Mr.  Linton.  It  is  a  pleasure  to  be  with  jou. 

I  prepared  a  statement  which  I  submit  to  you  fw  the  record,  Mr. 
Chairman.  At  your  pleasure,  I  could  either  read  it  or  proceed  to 
discuss  it. 

Mr.  Daddario.  Why  don't  you  use  your  own  judgment  and  handle  it 
any  way  you  like? 

Mr.  Linton.  All  right. 

(The  biography  of  Ron  M.  Linton  follows:) 
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RoNlLLmiON 

Ron  M.  Linton,  a  native  of  Detroit,  Michigan,  is  National  Coordinator  of  the 
Urban  Coalition,  a  post  he  assumed  last  fall  when  the  organization  was  formed. 
He  had  been  director  of  special  projects  for  Urban  America  Inc.,  but  went  on 
leave  to  serve  the  Coalition.  Linton  became  assoicated  with  Urban  America  in  No- 
vember, 1966»  at  almost  exactly  the  same  time  that  the  Secretary  of  Health, 
Edocation  and  Welfare  appointed  him  Chairman  of  a  Task  Force  on  Environ- 
mental Health  and  R^ated  Problems  which  completed  its  task  in  June,  1967. 

Before  Joining  Urban  America,  Mr.  Linton  was  for  more  than  three  years 
chief  Clerk  and  Staff  Director  of  the  U.&  Senate  Committee  on  Public  Works. 
In  tbat  post  he  had  major  responsibility  for  the  development  and  enactment  of 
Federal  legislation  in  a  broad  range  of  fields,  including  air  and  water  pollution 
control,  solid  waste  disposal,  highway  construction  and  mass  transit  inrograms, 
civil  works  projects,  Appalachian  development,  and  regional  economic  develop- 
ment programs. 

Linton's  experience  in  Washington  began  in  November  1959  as  a  Congres- 
sional Fellow  of  the  American  Political  Science  Association. 

This  assignment  in  Washington  interrupted  a  Journalism  career  which  began 
whUe  Linton  was  a  student  at  Michigan  State  University.  Majoring  in  politi- 
eal  science,  Linton  was  editor  of  the  newspaper  at  Michigan  State  until  a 
year  before  his  graduation  in  1961,  when  he  Joined  the  United  Presa  After 
service  as  an  officer  with  the  First  Armored  Division  during  the  Korean  War, 
Linton  re-Joined  United  Press  International,  working  first  in  Des  Moines, 
Iowa  and  later  in  Grand  Rapids,  Michigan,  and  finally  in  Lansing,  Michigan. 
In  1954  he  was  Press  Secretary  to  the  late  U.S.  Senator  Blair  Moody. 

After  Moody's  death,  Linton  served  as  Assistant  Press  Secretary  to  then 
Governor  of  Michigan,  G.  Menner  Williams.  He  was  assigned  by  the  Governor 
to  work  with  the  Michigan  State  Department  of  Economic  Development  and  was 
later  appointed  Secretary  of  the  Department  of  Workman's  Compensation  with 
responsibility  as  the  chief  administrative  officer  of  that  Department 

In  1956,  Linton  Joined  the  LouisviUe  COURIER-JOURNAL,  where  he  was 
Labor  Editor  until  his  assignment  to  Washington  under  the  American  Political 
Science  Association  Congressional  Fellowship  Program. 

From  March  through  November  1900,  Linton  was  a  member  of  the  personal 
campaign  staff  of  then  Senator  John  F.  Kennedy. 

After  the  election  of  1960,  the  late  Senator  Pat  McNamara  of  Michigan, 
who  was  Chairman  of  the  Senate  Special  Committee  on  Aging,  asked  Linton 
to  Join  the  Committee  staff.  In  that  assignment  Linton  produced  the  first  na- 
tional survey  c^  the  implementation  of  the  Kerr-Mills  Act  to  provide  medical  care 
for  the  aged  throu^  Federal  grants  to  States. 

In  May  1961,  President  Kennedy  sent  Linton  on  a  special  assignment  to  the 
Defense  Departm«it  to  head  a  task  force  project  to  develop  a  program  to  relate 
r>efense  spending  to  the  Nation's  economic  needs.  In  the  course  of  his  work  at  the 
Defense  Department,  where  he  was  ultimately  named  Director  of  Economic 
Utilization  Policy,  Linton  devised  policies  and  a  program  which  improved  the 
techniques  of  relating  unused  skilled  labor  and  production  facilities  to  defense 
needs. 

It  was  at  the  conclusion  of  his  work  at  the  Department  of  Defense  in  1963  that 
Senator  McNamara  called  on  Linton  to  return  to  Capitol  Hill  in  a  key  Committee 
assignment 

As  Chairman  of  Secretary  Gardner's  Task  Force  on  Environmental  Health  and 
Related  Problems,  Linton  headed  a  six-member  group  of  persons  from  outeide  the 
Federal  government  whom  the  Secretary  has  asked  to  recommend  Departmental 
goals  in  the  area  of  enrvironmental  quality  and  health  protection. 

Linton  was  bom  May  7, 1928.  He  is  married  to  the  former  Nancy  Cox  Gnalt  and 
ha»  two  children.  He  has  strong  interests  in  cooaervation,  and  is  a  member  of  the 
Shenandoah  Natural  History  Association.  He  is  also  a  prominent  layman  in  the 
Unitarian  Universalist  Denomination. 

STATEHEHTOT  BQN  M.  LINTON,  ERVIBONHERTAL  KANAOEMENT 

CO!NSUITANT 

Mr.  Lenton.  When  I  need  to  sit  on  the  other  side  of  the  daw,  it 
always  meant  a  long  statement,  if  they  didnH;  iwd  it,  and  a  shorter 
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one,  if  they  did.  So  I  think  in  the  interest  of  time^  I  will  just  proceed 
to  read  my  statement  and  then  offer  myself  to  questioning  from  you  and 
Mr.  Miller. 

A  little  over  a  year  ago,  former  Secretary  John  Gardner,  concerned 
with  the  extent  to  which  the  Department  of  Health,  Education,  and 
Welfare  was  meeting  its  responsibilities  in  providing  Americans  with 
environmental  protection,  created  a  six-member  task  force  on  en- 
vironmental health. 

I  had  the  good  fortune  of  being  designated  by  the  Secretary  to 
chair  that  task  force. 

The  six  members  represented  a  variety  of  disciplines.  Our  charge 
was  to  recommend  to  the  Secretary  the  goals,  priorities  and  strategy 
to  cope  with  environmental  threats  to  man's  health  and  welfare. 

From  beginning  to  end  of  our  work,  the  single,  most  constant  thane 
we  heard  and  imderstood  was  the  urgency  for  action.  We  are  in  an 
emergency  to  prevent  the  destruction  of  our  physical  envircHiment, 
yet  we  are  not  even  appropriating  authorized  dollars. 

We  undertook  our  assignment  from  the  view  of  how  the  Secretary 
could  best  direct  the  Department's  resources  so  as  to  most  effectively 
discharge  its  responsibility  as  assigned  by  congressional  l^islation. 

Thus  our  work  was  essentially  to  recommend  what  needed  to  be 
done  so  that  the  Secretary  could  make  the  necessary  decisions. 

We  attempted  to  make  reconunendations  which  could  be  imple- 
mented withm  the  authority  of  existing  statute.  I  believe  about  half 
of  our  recommendations  would  require  no  additional  congressional 
authorization,  albeit  it  would  require  some  additional  appropria- 
tion. 

The  remaining  50  percent,  requiring  congressional  authority,  are  to 
a  great  degree  responsive  to  implied  congressional  desire  but  lack- 
ing specific  statute. 

Only  the  metals  and  consumer  protection  goals  represented  a  sub- 
stantially new  area  of  legislative  activity.  Subsequently,  of  course, 
consumer  protection  has  come  in  for  considerable  interest  by  the  Con- 
gress. 

The  task  force  decided  initially  that  it  would  not  spend  its  time  re- 
proving that  environmental  problems  existed  or  even  testing  the  valid- 
ity of  the  tehcnical  aspects  of  the  problems.  We  felt  there  had  been 
many  experts  preceding  us  who  had  made  reports  on  the  nature  of  the 
problem,  and  who  evaluated  much  of  the  technical  aspects  related  to 
the  problem.  We  viewed  our  charge  as  reconunending  what  should  or 
could  be  done  on  the  assumption  that  the  problem  was  real  and  exist- 
ing technical  solutions  valid. 

What  can  be  done  takes  two  forms — today  or  now,  and  tomorrow  or 
in  the  future.  There  is  much  less  difference  between  these  two  time  ele- 
ments than  most  people  realize.  What  we  do  now  will  determine  what 
we  have  to  do  in  the  future.  Our  concern  was  to  recommend  acti(m  to 
be  taken  now  that  would  bear  upon  Grovemment's  ability  to  deal  with 
the  future. 

We  also  proceeded  from  the  standpoint  of  what  the  Department  of 
Health,  Education,  and  Welfare  should  do  in  relation  to  State  and 
local  government,  and  the  private  sector. 

Then  we  viewed  all  or  our  approached  from  the  context  of  what 
aotion  tberSecretaty  needed  to  ti^ 
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We  knew  the  Secretary  wanted  a  strategy  for  action.  He  had,  and 
still  has,  the  job  of  determining  resource  allocation.  As  you  know, 
there  is  only  so  much  time,  so  much  money,  so  much  personnel,  and 
many  more  problems  than  can  be  handled  with  the  amount  of  time, 
money,  manpower  resources  available.  Thus  the  resources  have  to  be 
divided  or  allocated  on  some  basis  of  priority  need. 

We  found  that  the  goals  which  were  being  set  were  being  done  so  at 
the  lower  levels  of  the  Department.  They  didn't  seem  to  relate  to  any 
overall  policy. 

The  nrst  thing  we  had  to  do  was  to  identify  the  enemy.  The  enemy 
was  the  environmental  insults  which  occurred  in  the  air,  water,  on  or 
in  the  soil,  and  in  the  space  tliat  hmnans  occupy. 

The  second  thine  we  decided  was  where  the  action  should  take  place. 
We  decided  that  the  direct  operations  to  prevent  environmental  decay 
or  restore  environmental  quality  ought  to  be  done  by  the  city  or  in 
high  density  urban  areas  by  a  metropolitan  regional  body.  Where  State 
lines  cut  through  an  urban  area,  regional  bodies  should  be  established 
to  do  the  job. 

The  task  force  did  not  deal  with  a  State  role.  But  I  would  say  it 
should  be  to  supplement  funding  local  action  programs  and  to  prev^it 
budding  urban  areas  from  falhng  into  the  same  traps  existing  ones 
are  in. 

The  State  does  not  need  to  play  a  direct  role  in  local  action  programs, 
nor  should  it.  The  State  does  not  need  to  be  an  intermediary  between 
Federal  support  and  local  action,  and  it  should  not  be. 

I  have  long  heard  the  plaintive  word  that  the  State  must  be  in- 
volved in  the  planning  of  environmental  improvement  in  urban  areas 
because  of  the  effect  on  the  rest  of  the  State.  AU  I  can  say  is  that  the 
effect  on  the  rest  of  the  State  can  only  be  positive.  Let  the  State  enter 
the  battle  for  environmental  improvement  with  its  money  and  its 
support. 

The  Federal  role  we  suggested  should  be  to  provide  the  resources 
which  no  local  or  State  agency  can  provide  itself.  This  is  essentially 
research,  establishment  of  criteria,  manpower  development,  and  com- 

Eliance  leadership.  The  Federal  Government's  direct  action  role  should 
s  limited  to  those  things  which  are  clearly  beyond  local  reach,  such 
as  automotive  exhaust  emission  control  or  consumer  protection.  But 
its  role  should  be  extended  to  include  authority  to  take  action  if  local 
units  can't  or  won't. 

Mr.  Daddario.  Mr.  Linton,  in  talking  about  establishment  of  criteria, 
5'ou  have  gone  into  problems  that  the  States  have  and  that  some  of 
these  problems  do  cut  across  the  State-city  lines,  as  of  course  they 
do.  Are  you  talking  about  the  establishment  of  criteria  on  a  basis  of 
various  standards,  or  do  you  have  this  capability?  Can  you,  in  fact, 
meet  the  criteria  requirements  of  one  area  without  coming  to  a  judg- 
ment that  will  perhaps  place  you  in  the  position  where  criteria  for  the 
setting  of  regulations  in  other  places  should  be  higher  or  lower? 

Mr.  Linton.  It  may  be — and  I  am  speaking  in  terms  of  standards 
rather  than  criteria — ^that  a  standard  m  one  area  may  have  a  dele- 
terious effect  on  another  area  because  the  standard  is  eitner  too  high  or 
too  low.  Therefore,  I  think  it  is  correct  to  establish  a  range  of  criteria, 
that  relates  to  every  conceivable,  and  possible  development  that  can 
be  evaluated  in  terms  of  standards. 
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My  position  on  the  State  role  does  not  eliminate  a  coordinator  re- 
sponsibility. All  too  often  I  think  we  find,  that  the  approach  now  is 
to  attempt  to  balance  out  the  allocation  of  resources,  rather  than  apply 
the  resources  that  are  available  to  the  areas  of  most  severe  need. 

Mr.  Daddario.  You  believe  that  the  agency  involved  ought  to  have 
flexible  approach  to  this. 

Mr.  LiNTOx.  Absolutely. 

The  task  force  believed  that  the  private  sector  must  play  a  coopera 
tive  role  with  the  Federal  Government. 

Having  identified  the  enemy  and  what  the  roles  of  the  Government 
were  in  dealing  with  this  enemy,  it  became  a  great  temptation  to  deal 
from  there  on  in  generalities.  How  easy  it  would  have  been  to  set  as 
the  goal  "defeat  the  enemy"  and  then  go  home,  or  to  make  recom- 
mendations like  so  many  reports  such  as  "we  need  better  Federal-State 
relations." 

The  task  force  felt  that  there  were  plenty  of  others  who  could 
rapidly  set  out  general  philosophical  ffoals. 

We  decided  someone  had  to  start  wiSi  quantitative  goals,  and  so  we 
did.  We  set  out  10  of  them.  We  did  it  because  we  felt  a  strategy  recom- 
mendation was  meaningless  unless  it  were  pointed  at  scnne  specifics. 

There  is  nothing  sacred  about  these  goals  stated  in  the  report.  They 
were  thought  to  be  most  appropriate  at  the  time  we  enmnerated  them 
as  base  points  to  test  the  enects  of  allocating  resources.  We  expected 
they  would  give  way  to  changing  circumstances;  and,  if  left  to  stand 
long  enough  unacted  upon,  womd  become  outdated. 

But  goals  of  this  nature  are  needed  if  the  Department  is  to  apply 
a  strategy. 

Outside  of  appropriations,  only  four  of  the  goals  required  legisla- 
tive approval ;  and  two  of  those,  water  supply  and  waste  management, 
called  tor  a  modification  of  existing  authority. 

The  only  new  legislative  authority  would  be  for  control  of  materials, 
trace  metals  and  chemicals  and  consumer  protection  against  health 
and  safety  hazards  of  appliances,  clothing,  food,  and  hazardous 
substances. 

To  undertake  this  responsibility  would  not,  in  my  opinion,  be  as 
difficult  as  it  seems  at  first  glance,  providing  two  groimd  rules  are 
accepted. 

One,  the  first  standards  set  will  not  be  the  only  standards  set.  Stand- 
ards for  these  materials  will  have  to  be  changed  as  new  data  and  in- 
formation on  their  effect  on  health  is  developrf.  The  statute  authoriz- 
ing such  a  program  will  face  the  Congress  with  a  basic  public  policy 
decision,  to  err  on  the  side  of  caution  or  err  on  the  side  of  economic 
expansion.  I  do  not  suggest  it  is  an  easy  decision  to  make.  But  we  need 
to  make  it,  and  to  start  tne  learning  experience  necessary  to  protect  hu- 
manity from  itself. 

I  believe  that  many  of  our  environmental  problems  will  be  solved 
only  by  trial  and  error.  The  socwaer  we  get  started,  the  more  experi- 
ence we  will  havein  trials  and  errors. 

The  second  ground  rule  will  be  the  establishment  of  a  number  of 
independent  nonprofit  testing  organizations  jointly  imderwritten  by 
government  and  industry.  These  will  have  to  adhere  to  rigid  controls 
on  its  objectivity.  But  they  are  essential  if  many  medium-size  and 
small  firms  are  to  survive  under  the  legal  requirements  of  a  consumer 
protection  goal. 
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The  Federal  Government  should  devote  its  efforts  to  setting  stand- 
ards, reviewmg  the  data  submitted  by  the  independent  testing  organi- 
zation for  a  product  to  be  marketed,  and  enforcement.  It  would  fall 
upon  the  manufacturer  to  prove  safety  and  the  testing  organization 
to  document  the  proof. 

I  would  like  to  turn  now  to  what  I  think  is  the  most  essential  aspect 
of  the  task  force  report — the  environmental  protection  system.  With- 
out it,  in  my  judgment,  strategy  means  nothing. 

The  strategy  we  recommended  was  very  simple.  It  was  to  isolate  the 
environmental  insult  by  degree  of  severity  and  attack  it  with  an 
evolving  technology. 

To  do  this,  the  system  is  mandatory.  The  system  was  obvious  once 
we  looked  at  the  functions  being  exercised  by  the  environmental  health 
agencies  of  the  Department.  These  functions  were  research  and  devel- 
opment, determination  of  criteria  and  standards,  enforcement,  man- 
power development,  public  awareness,  and  intergovernmental  rela- 
tions. 

But  these  functions  were  not  integrated  toward  a  policy  of  reaching 
quantitative  goals. 

We  recommended  a  system  which  would  first,  through  a  research 
surveillance  program^  isolate  any  and  all  environmental  insults  indi- 
vidually or  synergistically ;  identify  their  source,  and  their  composi- 
tion; and,  second,  measure  and  begin  to  uncover  their  effect  on  human 
health  and  welfare. 

The  data  from  this  program  would  then  pass  as  developed  to  the 
environmental  design  proeram,  where  it  would  be  converted  into  a 
range  of  criteria  that  would  incorporate  concern  not  only  for  health 
but  the  socioeconomic  factors  as  well.  With  this  data,  Government  or 
Government  authorized  agencies  would  set  a  dual-level  standard.  The 
first  level  would  be  the  immediate  requirement  based  upon  the  mini- 
mum health  needs  and  technology  available.  The  second  level  would 
be  the  next  desirable  and  accomplishable  level. 

As  a  result  of  these  standards,  the  next  program  in  the  system,  ap- 
plied technology,  would  act  to  advance  the  state  of  the  art  so  tech- 
nology could  provide  the  higher  standard. 

Finally,  the  fourth  element  of  the  system,  compliance,  would  insure 
that  applicable  standards  were  being  adhered  to. 

The  two  fundamental  aspects  of  this  system,  which  must  be  radically 
changed  from  present  Department  approaches  if  such  a  system  is  to 
work,  are  the  Department's  ability  to  set  criteria  and  standards  and 
ability  to  conduct  an  applied  technology  program.  In  fact,  disregard- 
ing even  this  proposed  system,  without  radical  changes  in  the  Depart- 
ment's ability  to  handle  these  two  programs,  nothing  it  does  in  environ- 
mental protection  will  amount  to  much. 

Criteria  cannot  be  developed  and  applied  by  a  variety  of  agencies. 
There  must  be  an  integration  of  information,  a  central  source  for  what 
I  call  biblical  material.  The  criteria  issued  will  provide  a  basis  for 
setting  standards  and,  unlike  religion,  if  this  is  to  work,  there  can  be 
onlj  one  bible.  The  basic  concern  is  for  health  responsibility ;  for  cri- 
teria development  should  be  within  the  Public  Health  Services. 

But  neither  that  agency  nor  any  other.  Federal  or  non-Federal,  can 
today  do  the  job  of  developing  criteria,  the  way  it  need  to  be  done. 
And  they  will  not  be  able  to  do  this  job  until  it  is  understood  what  a 
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vast  and  difficult  job  it  is.  Substantially  more  manpower  than  now 
available  in  the  Department,  including  ecologists,  economists,  sociol- 
ogists, behavioral  scientists,  as  well  as  physical  scientists,  engineers, 
and  medical  doctors,  will  be  needed. 

But  more  than  manpower  requirements  is  the  need  to  understand 
that  criteria  cannot  be  static.  It  must  be  subjected  to  continued  evalua- 
tion. There  must  be  a  constant  effort  to  improve  the  validity  of  data 
upon  which  criteria  is  formulated. 

The  data  for  criteria  will  be  developed  by  scientists.  The  public 
policy  decisionmaker  must  be  assured  of  the  validity  of  that  data. 

Eight  now,  I,  as  a  public  administrator,  am  not  convinced  that  the 
scientist  and  technician  can  provide  the  answers  necessary  to  estab- 
lish criteria  and  standards  in  anything  more  than  rudimentary  fonn. 

Let's  look  at  ambient  air  (juality  as  an  example.  Let's  start  here  with 
me  acting  the  role  of  a  politician  with  no  technical  background.  I  would 
be  aware  of  a  general  dissatisfaction  among  my  constituents  with 
the  condition  of  the  atmosphere;  and  so  I  would  call  for  clear  air. 

That  means  somethinff  at  the  polls,  but  nothing  in  terms  of  action. 

Now,  let  me  assume  tne  role  of  the  appointee  of  the  politicians,  I 
have  to  turn  the  campaign  promise  into  action.  I  am  still  a  nontechni- 


emphysema. 

1  turn  now  to  the  scientists  and  I  say,  "What  are  the  things  in  the 
air  which  cause  this  discomfort?"  Among  the  things  that  cause  the 
problem,  I  am  told,  are  sulfur  oxides. 

Now,  I  tell  my  scientist,  "I  want  to  set  a  standard  which  will  elimi- 
nate eyebum."  Thus  elimination  of  eyebum  becomes  a  criteria  for  the 
standard,  as  far  as  I  as  a  public  administrator,  am  concerned. 

But,  that  doesn't  help  us  in  terms  of  control.  So  my  next  question  is, 
when  and  under  what  conditions  does  sulfur  oxide  cause  or  contribute 
to  causing  eyebum  ?  Now  the  answer  to  this  question  provides  us  with 
the  preliminary  criteria  data  for  setting  standards.  I  must  also  have 
economic  data.  And,  for  the  matter  to  be  complete,  examination  of  the 
question  should  have  been  done  in  terms  of  climate  condition,  demo- 
graphic condition,  and  geological  conditions. 

When  we  sit  down  to  set  standards,  we  find  that  the  technician  has 
given  us  a  range  of  measurable  volumes  of  sulfur  oxide  which  contrib- 
utes to  eyebum  and  so  we  can  set  a  standard  for  volumes  of  sulfur 
oxide  that  relates  to  a  criteria  of  no  eyebum. 

Mr.  Chairman,  that  is  an  oversimplification  of  the  problem,  because 
obivously  you  don't  have  a  single  criterion,  you  don't  have  a  single 
element  m  the  earth  to  deal  with.  But  I  wanted  to  use  that  for  practical 
illustration  purposes. 

I  don't  want  to  be  on  record  as  citing  that  as  a  unique  or  specific 
problem. 

Today  we  will  set  standards  essentially  in  an  arbitrary  manner  as 
we  have  limited  ability  to  develop  criteria.  But  this  is  no  excuse  not 
to  move  ahead  with  standards  and  criteria,  for  we  need  the  experience 
of  developing  criteria  and  standards.  Nor  can  we  wait  until  we  have 
perfected  our  ability  to  act. 
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I  would  prefer  to  act  on  little  knowledge  and  err  on  the  side  of 
caution  in  protecting  human  health  and  welfare.  My  plea  here  is  not  to 
avoid  action  until  we  have  perfected  our  ability  to  develop  criteria 
and  set  standards. 

I  would  like  to  turn  now  for  a  moment  to  applied  technology. 

A  useful  applied  technology  program  means  involving  industry;.  To 
a  minor  extent,  this  is  being  done.  Much  more  involvement  is  required. 

The  Department  of  Health,  Education,  and  Welfare  should  be  using 
industry  as  Defense  and  NASA  have  used  it.  And  the  Congress  should 
write  a  basic  procurement  law  to  cover  HEWs  needs  to  use  industry. 

We  ought  to  be  spending  at  least  $1  billion  a  year  on  contracts  with 
industry  to  develop  the  hardware  necessary  to  control  and  prevent 
environmental  deterioration.  But  the  Department  now  can't  do  this. 
It  lacks  from  the  Congress  a  clear  indication  of  public  policy  in  this 
area.  That  policy  must  cover  patent  problems.  It  must  deal  with  sole- 
source  procurement.  It  must  deal  with  research  competition.  It  must 
deal  with  marketing  problems. 

The  Department  of  Health,  Education,  and  Welfare  certainly  is 
different  from  Defense  and  NASA  in  that  HEW  is  not  the  ultimate 
consumer  of  a  mass  product  for  environmental  protection. 

Nevertheless,  the  Department  alone  can  provide  the  leadership  to 
bring  about  the  technological  advances  necessary  to  maintain  a  high- 
quality  environment  and  allow  for  economic  expansion. 

But  we  must  face  the  reality  that  it  is  going  to  cost  money,  for 
nothing  is  free — neither  air  nor  water,  and  certamly  not  soil  or  space. 

We  cannot  now  measure  the  cost  of  using  resources  for  waste  assimi- 
lation, because  we  don't  know  the  true  effects;  nor  can  we  correct  it 
properly,  because  we  are  not  creating  the  technology.  We  had  better 
do  both  now. 

Mr.  Daddario.  Mr.  Linton,  you  say  that  HEW  differs  from  Defense 
and  NASA  and  that  you  could  not  be  the  ultimate  consumer  of  the 
mass  product  for  environmental  protection. 

Isn't  this  one  of  the  selling  arguments  that  you  have,  that  in  this 
instance  the  public  would  be  the  consumer  ? 

Mr.  Linton.  That  is  correct. 

Mr.  Daddario.  It  fits  within  our  competitive  economic  system. 

Mr.  Linton.  That  is  correct. 

Mr.  Daddario.  The  $1  billion  could  generate  a  great  deal  of  activity 
which  could  in  the  final  analysis  run  into  billions  of  dollars. 

Mr.  Linton.  Absolutely.  In  fact,  Mr.  Chairman,  I  feel  it  possible 
to  devise  the  means  involving  Government  and  industry  development 
to  the  point  where  the  investment  by  the  Gtoveniment  would  eventually 
be  returned  by  the  economic  activity  which  is  created  protecting  the 
environment. 

I  think  some  direction  in  this  effort  has  been  made  by  FAA.  and 
that  is  simply  that  where  the  Government  provides  the  research  lunds 
to  develop  new  technologv,  which  is  then  disposed  of  on  an  open 
market,  that  it  receives  off  the  top  the  amount  it  put  into  the  direct 
research,  which  could  then  be  usea  in  a  continuing  rund  for  advancing 
the  state  of  the  art  and  evolving  new  technology, 

W©  ootdd  conceivably  reach  a  point  where  it  required  very  little 
additional  congressional  appropriations  to  maintain  this  fund  and 
keep  moving  technology  ahead. 
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Mr.  Daddario.  I  think  that  those  problems  could  be  worked  out. 

You  mentioned  some  were  patent  problems.  It  is  a  matter  of  policy 
how  this  relationship  could  be  develojjed. 

We  are  learning  now  to  handle  this  better  in  every  agency  of  Gov- 
ernment. Experience,  developed  in  these  last  few  years,  should  enable 
us  to  come  to  a  policy  determination  as  to  how  this  relationship  is  to 
work  for  the  b^iefit  of  our  society. 

You  talk  about  what  is  needed  here ;  more  manpower,  unavailable  in 
the  Department,  which  I  expect  would  include  other  agencies,  and 
necessity  for  criteria. 

You  don't  touch  upon  how  it  is  structured  and  don't  recommend  how 
it  could  be  better  stnwtured.  Must  I  assume  from  what  vou  have  said 
that  you  are  happy  with  the  way  we  are  handling  all  of  our  environ- 
mental problems  m  the  Grovemment  ? 

Mr.  Linton.  No;  I  dont  think  you  would  assume  that. 

Mr.  Daddario.  You  don't  touch  on  it.  ^ 

Mr.  Linton.  You  mean  structured  in  the  sense  of  the  way  it  is 
organized? 

Mr.  Daddario.  Structured  in  the  way  it  is  organized. 

Mr.  Linton.  I  don't  touch  on  it,  Mr.  Chairman,  because  my  own 
feeling  about  organization  is  that  it  is  generally  an  extension  of  the 
personality  of  the  people  assi^ed  the  responsibility  of  running  the 
agency.  I  don't  think  organization,  per  se,  really  malces  that  much  dif- 
ference in  the  effectiveness. 

I  would  say  that  certainly  the  present  structure  of  HEW  could  be 
improved. 

AVhen  we  developed  the  report 

Mr.  Daddario.  Before  you  get  going  any  further  in  this — I  dont 
know  I  agree  with  your  definition  of  how  management  can  be  im- 
proved. 

How  about  the  relationship  HEW  has  with  Interior  and  other 
agencies  which  are  also  involved  in  this  research?  The  competition 
does  exist  as  to  who  is  going  to  get  the  biggest  share  of  the  problem. 

Mr.  Linton.  I  did  touch  on  that,  Mr.  Chairman,  bv  my  conmient 
that  I  felt  at  the  moment  that  the  responsibility,  the  "basic,  essential 
responsibility  for  the  evolution  of  criteria,  should  rest  with  the  Public 
Health  Service.  I  think  the  health  effects  are  the  predominant  concern. 
And  as  far  as  the  relationship  between  the  agencies 

Mr.  Daddario.  I  don't  mean  to  limit  you.  I  was  wily  referring  to 
your  approach  to  the  management.  I  do  think,  as  we  get  advice  from 
the  agencies  in  the  environmental  area,  it  must  necessarilv  include  not 
only  that  work  which  is  being  done  in  the  agency  you  happen  to  be 
associated  with  at  the  moment,  but  also  its  relationship  conversely  to 
other  agencies  of  Government,  and  the  problems  which  exist  as  a  result 
of  this  relationship. 

Mr.  Linton.  I  agree  with  you,  Mr.  Chairman,  and  in  the  report  we 
did  address  ourselves  to  this  problem. 

We  did  recognize  the  existence  of  the  proWem,  of  the  competition. 

I  did  not  speak  to  it  specifically  in  this  statement  this  morning,  but 
niy  feeling  is  that  a  great  deal  oi  the  competition,  a  great  deal  of  the 
dijfficulty  in  coordinating  among  departments^  results  from  the  lack 
of  specific  objectives  and  goals.  And  if  they  have  a  problem  in  HEW 
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you  have  even  a  greater  problem  in  integrating  the  objectives  of  several 
departments  in  working  together. 

Mr.  Daddario.  I  understand  that,  but  because  we  have  problems  in 
this  area,  it  doesn't  mean  that  it  has  to  be  that  way.  You  do  have  non- 
health-related  environmental  problems.  Criteria  has  to  be  established 
about  those  things,  and  HE  W,  using  your  own  yardstick  here,  ou^ht 
to  be  in  charge  of  the  health  area  through  the  Public  Health  Service. 
Adjustments  need  to  be  made. 

Mr.  Linton.  Kight. 

Mr.  Daddabio.  We  are  trying  to  make  recommendations  about  it,  be- 
cause we  recognize  some  of  the  problems  are  those  imposed  upon  us  as 
a  result  of  congressional  structure. 

Mr.  Linton.  Well,  that  is  true. 

Mr.  Daddario.  It  is  extremely  complicated.  We  have  to  look  at  our 
problems  here  and  try  to  work  out  a  way  to  handle  it  so  that  we  can 
prevent  pressures  being  put  on  you  which  may  result  in  bad  manage- 
ment decisions. 

Mr.  Linton.  That  is  correct. 

Mr.  Daddario.  We  can't  do  it,  unless  we  hear  from  you  as  to  what 
the  problems  are.  We  may  come  to  some  judgments  which  could  be 
improved  if  we  could  get  an  interpreation  about  the  situation  from 
those  of  you  who  work  in  it  from  day  to  day. 

Mr.  Llnton.  Well,  again,  Mr.  Chairman,  I  am  not  sure  that  it 
really  is  that  difficult  to  ftnction  under  the  present  setup. 

Mr.  Daddario.  I  think  it  is  difficult  to  function  the  way  we  would 
like  it  to  be.  Obviously  you  are  functioning,  but  that  is  not  the  answer. 

Mr.  Linton.  Let  me  add  the  caveat  then :  I  don't  think  the  present 
system  really  prevwits  substantial  improvement  in  fimctionmg  the 
way  we  would  like  it  to  be. 

1  would  agree  that  it  would  be  a  great  improvement  to  resolve  the 
appropriate  roles  among  Federal  a^ncies  and  to  create  a  mechanism 
that  allowed  them  to  cooperate  together. 

I  am  not  sure  that  there  is  that  much  friction  or  competition  among 
them,  and  I  am  more  concerned  with  the  lack  of  quantitative  goals 
at  the  top  levels  in  the  departments  as  a  means  of  developing  that  co- 
operation. I  think  until,  for  example,  the  Department  of  Health,  Edu- 
cation, and  Welfare,  does  establisn  tor  itselr  some  very  specific  meas- 
urable goals  (ma  time  basis,  it  is  extremely  difficult  for  it  to  relate  to 
HUD  and  Interior's  and  Agriculture's  interests. 

I  think  the  problem  is  an  awful  lot  of  generalities  that  are  used 
as  goals,  and  tnat  these  leave  openings  for  a  great  deal  of  interpre- 
tations by  separate  agencies  that  then  have  to  be  resolved. 

Mr.  Daddario.  Well,  we  could  chase  that  one  around  for  a  long 
while. 

What  you  have  said  has  been  helpful  in  that  regard. 

The  goals  of  your  report — materials,  trace  metals,  chemical  con- 
trols, et  cetera. 

Can  you  discuss  how  such  a  concept  would  be  implemented  ? 

Mr.  Linton.  It  assumes  first  of  all  that  the  Congress  passes  legisla- 
tion which  authorizes  this,  and  it  then  would  become  necessary  for 
the  manufacturers  who  are  now  marketing,  or  using  materials,  trace 
metals,  and  chemicals,  falling  under  this  definition,  to  provide  to  the 
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Department  necessary  data  to  establish  their  levels  of  safety  and  rec- 
ommend the  kinds  of  decisions  that  need  to  be  made,  for  the  De- 
partment to  develop  the  criteria  and  establish  standards  to  apply  to 
items. 

As  I  said  in  my  statement,  if  it  is  to  be  achieved,  if  this  kind  of  a  goal 
is  to  be  achieved,  it  seems  almost  mandatory  that  there  have  to  exist 
in  one  fashion  or  another  something  which  we  did  not  at  the  time  of 
writing  this  report  really  conceive,  and  that  is  a  mechanism  for  test- 
ing, for  evaluatmg  the  data,  the  development  of  data. 

I  spoke  of  the  independent  nonprofit  testing  agencies  that  would 
have  to  exist.  I  don't  know  if  that  is  the  only  answer  or  the  best  answer 
to  it.  But  the  smaller,  medium-size  companies  who  do  market  or  use 
these  type  of  things,  find  themselves  in  extremely  difficult  situa- 
tions if  they  had  to  conduct  the  testing  themselves.  I  don't  think 
it  is  possible  to  create  within  the  Department  an  a^enCT,  with  the  man- 
power, and  with  the  capability  to  ao  the  entire  job.  1  don't  think  we 
have  the  resources  to  devote  to  that. 

But  this  is  essentially  the  concept  of  how  that  would  be  implemented. 

Mr.  Daddario.  Would  some  kind  of  an  approval,  in  testing  the  mech- 
anism, be  made? 

Mr.  Linton.  Right. 

Mr.  Daddario.  You  don't  think  the  product  liability  laws  as  they 
presently  exist  assure  the  quality  of  protection  that  you  are  interested 
m? 

Mr.  Linton.  No,  sir.  Our  judgment  was  that  more  serious  than  at 
present,  would  be  the  developments  of  the  future,  and  that  if  the 
changes  that  have  occurred  in  the  last  25  years  in  the  sophistication 
of  our  products  and  our  processes,  are  a  test  the  sophistication  will 
be  even  greater  in  the  years  ahead.  And  that  a  safety  mechanism 
is  required  to,  as  best  as  possible,  protect  human  health  and  welfare. 
It  was  certainly  not  believed,  and  I  don't  believe,  you  are  going  to 
guarantee  that  under  no  circumstances  will  there  be  any  prcSucts  or 
materials  or  trace  metals  produced  and  marketed  which  may  not 
cause  a  problem.  I  don't  think  human  beings  are  capable  of  solving 
and  protecting  themselves  in  an  absolute  fashion  against  anything. 
This  was  not  designed  as  some  people  have  suggested  subsequently 
that  this  was  an  al^lutely  safety  measure.  It  is  designed  as  a  lire  de- 
partment, as  the  best  means  of  protection,  but  with  clear  understand- 
ing it  is  not  going  to  guarantee  safety. 

Mr.  Daddario.  Last  year,  Mr.  Linton,  Chairman  Harris  raised  the 
point  that  I  think  leads  into  your  hopes  and  ambitions  for  goal  3,  on 
garbage  and  solid  waste  disposal.  He  wanted  to  make  it  clear  that  the 
purpose  of  the  program  was  not  to  subsidize  the  solid  waste  disposal. 
He  said  that  the  Federal  Government  is  not  going  to  assume  the 
responsibility  and  the  obligation  for  disposal  of  garbage  and  all  solid 
waste,  and  so  forth.  He  wanted  to  make  sure  the  purpose  was  to  do  some 
research  in  the  area  and  that  was  all. 

When  you  talk  of  grant  and  aid  programs  for  solid  waste  disposals 
at  the  local  level,  aren't  you  in  fact  moving  in  the  direction  of  subsi- 
dizing such  disposal  contrary  to  Mr.  Harris'  limitation? 

Mr.  Linton.  Yes,  sir;  we  did.  We  did  move  in  the  opposite  direction. 
The  judgment  of  the  task  force  was  that  the  experience  in  the  water 
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pollution  field,  of  providing  grants  for  sewage  treatment  plants,  was 
an  appropriate  direction  for  tne  Government  to  move  in.  Assisting  the 
local  governments  in  handling  the  increasing  problem  of  disposal  of 
solid  waste  in  the  same  manner  is  valid. 

Without  questioning  the  validity  of  Senator  Harris'  position,  but 
merely  expressi]ig  myself  in  the  terms  of  the  task  force's  feeling,  the 
judgment  was  that  the  city  governments,  county  governments,  and 
regional  agencies,  were  not  able  at  this  time  to  carry  the  full  burden  of 
the  financing  of  governmental  installations  to  dispose  of  solid  waste. 
This  is  true  whether  by  incinerator  or  landfill,  or  whatever  technique  is 
developed,  this  wasn't  designed  just  simply  for  creation  of  incinerators. 
Our  view  was  that  it  was  appropriate  to  do  this  in  solid  waste,  as  it  was 
to  do  it  with  sewage  treatment  plants. 

^fr.  Daddario.  I  raised  that  only  because  in  the  formation  of  the 
legislation.  Senator  Harris,  who  had  a  great  deal  to  do  with  it,  raised 
these  points,  and  because  of  the  direction  you  are  moving  in.  I  think  it 
ought  to  be  thought  about  seriously. 

Mr.  Ltntox.  In  1965,  the  solid  waste  disposal  act  was  recommended 
to  the  Congress  by  the  administration.  At  that  time  I  was  chief  clerk 
and  staff  director  of  the  Committee  on  Public  Works  of  the  Senate.  We 
revised  that  legislation  to  include  a  grant-in-aid  construction  program 
for  incinerators.  It  was  taken  out  after  the  Department  convinced  the 
chairman  of  the  subcommittee  handling  the  bill  that  they  needed  to 
spend  several  years  in  research  before  investing  substantial  amounts  of 
moneys  in  incinerators  that  would  become  outdated. 

I  think  it  has  become  apparent  now  in  the  Department  that  by  the 
time  they  reach  the  point  of  developing  their  research,  the  facilities 
that  would  have  been  ouilt  in  these  few  years  would  have  outlived  their 
economic  usefulness  anyway.  The  result  now  is  that  we  have  neither. 
And  I  think  that  we  are  much  better  off  spending  some  money  over  the 
next  few  years  building  incinerators  where  they  are  really  needed, 
and  then  replacing  them  in  25  or  80  yeai's,  than  we  are  waiting  until 
we  have  produced  the  technology  that  eliminates  the  needs  of  the^e  in- 
cinerators, or  provides  for  improved  incinerators. 

I  think  there  is  too  much  of  a  tendency  to  wait  until  we  have  perfect 
answers  before  we  act.  With  the  result,  we  go  for  an  extended  period  of 
time  with  less  than  what  we  could  do  at  the  moment. 

Mr.  Daddario.  I  think  that  is,  of  course,  a  tendency. 

Mr.  LiXTON.  We  don't  do  it,  Mr.  Chairman,  in  the  Defense  Depart- 
nient.  There  we  go  right  ahead,  under  the  euphanism  of  national  secu- 
rity, and  we  spend  millions  and  millions  and  millions  of  dollars  on 
equipment  and  material  which  within  a  few  years  is  outdated  or  dis- 
covered to  be  of  no  value. 

Mr.  Daddario.  Precisely  for  that  reason  vou  can't  use  the  Defense 
Department  as  an  nnsdogy^  because  you  don^t  have  that  room  to  move 
around  in.  Therefore,  you  have  to  do  it  in  a  differentt  way. 

Mr.  Linton.  We  don't  because  we  apparently,  as  human  beings  in 
the  United  States,  just  don't  place  protection  of  our  own  health  and 
welfare  at  the  same  level  as  the  protection  of  our  national  security. 

Chairman  Miller.  Is  that  the  responsibility  of  Congress  or  should 
the  medical  and  the  biological  professions,  through  the  medium  of 
education,  tell  him  about  that  ? 

Mr.  LiNTox.  Absolutely,  Mr.  Miller. 
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Chainnan  Miller.  I  think  this  is  a  part  of  the  problem. 

Mr.  Daddario.  Because  I  raised  the  question  of  solid  waste  disposal 
does  not  mean,  we  ought  not  to  be  givmg  help.  This  is  of  interest  to 
many  communities  who  have  very  limited  funds  with  which  to  work. 

Mr.  LixTON.  Right. 

Mr.  Daddario.  i  et  I  do  think  we  have  to  recognize  that  we  ought 
to  be  moving  ahead  in  certain  areas,  incinerators  could  very  well  be 
one  of  them.  We  ought  to  be  careful  that  we  do  not  move  ahead  in 
certain  areas  where  we  are  not  able  to  accomplish  much  and  where 
great  expenses  can  fall  on  us,  just  because  those  areas  happen  to  be 
extremely  popular.  Somewhere  along  the  line  a  whole  series  of  judg- 
ments are  needed.  None  of  them,  even  the  incinerator  area,  can  be  ma5e 
so  that  we  should  go  ahead  in  every  case.  There  may  be  places  where 
we  should  be  helpful  and  other  places  where  we  ought  not  to  be. 

Mr.  Linton.  I  agree  with  that.  That  is  a  part  of  the  thing  that  com- 
plicates the  problem,  you  can't  find  a  universal  solution. 

Mr.  Daddario.  Well,  Mr.  Linton — Mr.  Chairman,  do  you  have  any 
further  questions? 

Chairman  Miller.  Noj  I  want  to  congratulate  Mr.  Linton  on  his 
statement.  I  find  myself  m  full  agreement  with  a  great  deal  of  it. 

Mr.  Linton.  Thank  you,  Mr.  Miller. 

Mr.  Daddario.  We  are  pleased,  of  course,  Mr.  Linton,  to  have  you 
here,  and  with  the  help  j'ou  have  given.  We  were  anxious  to  hear  from 
you. 

We  will,  I  hope,  be  able  to  take  advantage  of  you  as  well  as  the  other 
witnesses,  by  contacting  you  and  filling  out  your  testimony  so  that  we 
can  make  the  record  as  intensive  as  possible. 

Mr.  Linton.  Mr.  Chairman,  I  feel  an  obligation  to  do  that,  since 
I  have  learned  so  much  over  the  last  several  years  from  what  you  have 
done  with  the  committee,  that  I  am  only  happy  to  see  if  I  can  give 
some  of  it  back  in  terms  of  some  new  ideas.  Please  feel  free  to  call 
on  me. 

Mr.  Daddario.  It  is  a  mutual  enterprise.  Thank  you. 

Mr.  Linton.  Thank  you  very  much. 

Mr.  Daddario.  We  appreciate  having  you  here. 

We  have  Dr.  Gershinowitz  with  us  this  morning,  and  I  know  we  are 
running  a  little  bit  latej  but  we  would  like  to  hear  him  if  possible. 
We  would  appreciate  it  if  you  could  come  forward  and  see  how  much 
of  your  testimony.  Dr.  Gershinowitz,  we  can  get  out  of  the  way. 

I  regret  doing  it  this  way,  but  we  have  had  some  scheduling 
problems. 

Dr.  Gershinowitz.  I  am  quite  happy  to  have  this  opportunity  to 
at  least  start  on  this  presentation,  Mr.  Chairman. 

(The  biography  of  Dr.  Grershinowitz  is  as  follows:) 

DB.  HaBOLO  GEBSHINOWnt 

Harold  Gershinowitz,  chemist,  was  bom  in  Brooklyn,  New  York,  August  31* 
1910.  He  holds  the  B.S.  from  City  College  of  New  York  (1931),  the  A.M.  (1932), 
and  the  Ph.  D.  (1934)  from  Harvard.  He  is  a  feUow  of  the  American  Association 
for  the  Advancement  of  Science,  and  a  member  of  The  American  Chemical 
Society,  the  New  York  Academy  of  Sciences.  Phi  Beta  Kappa,  and  Sigma  XL 
From  1953  to  1962  he  was  President  of  Shell  Development  Company.  He  then 
was  elected  a  Member  of  the  Board  of  Directors,  Chairman  of  the  Research 
Council  and  Research  Coordinator  for  the  Royal  Dutch  Shen  Group  of  Corn- 
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panies.  Dr.  GershiDOwitz  retired  in  1966.  He  is  now  Chairman  of  the  Environ- 
mental Studies  Board  of  the  National  Academy  of  Sciences  and  the  National 
Academy  of  Engineering,  consultant  to  the  Organization  for  Economic  Coopera- 
tion and  Development  (Paris),  and  affiliate  in  the  Faculty  of  the  Rockefeller 
University. 

STATEMENT  OF  DR.  HAKOLD  GERSHIHOWITZ,  CHAIRMAN,  ENVI- 
BONMENTAL  STUDIES  BOARD,  NATIONAL  ACADEMY  OF  SCIENCES, 
NATIONAL  ACADEMY  OF  ENOINEERIN0 

Dr.  Gershinowitz.  My  name  is  Harold  Gershinowitz  and  I  am 
Chairman  of  the  Environmental  Studies  Board  of  the  National  Acad- 
emy of  Sciences  and  the  National  Academy  of  Engineering. 

I  am  particularly  pleased  to  have  this  opportunity  to  present  to  you 
this  report  on  the  activities  of  the  Environmental  Studies  Board. 

The  existence  of  the  Board  itself  is,  in  a  very  large  measure,  due 
to  the  desire  of  the  two  Academies  to  provide  a  scientific-engineering 
resource  for  the  Federal  Government,  and  that  desire  was  verv  mucli 
stimulated  by  the  interests  of  your  subcommittee  in  the  problems  of 
the  environment,  particularly  as  exemplified  in  the  hearings  which 
you  held  in  1966.  We  were  very  honored,  Mr.  Chairman,  when  you  at- 
tended our  initial  meeting  on  the  27th  of  January  of  last  year. 

Mr.  Daim>ario.  I  was  honored  to  be  asked,  Dr.  Gershinowitz. 

Dr.  Gershinowtfz.  After  rereading  the  initial  draft  of  this  report, 
which  I  am  making  to  you,  I  felt  a  bit  apologetic  about  the  emphasis 
which  I  had  placed  on  matters  of  organization,  but  after  hearing  the 
tenor  of  discussion  this  morning  perhaps  it  is  what  you  are  interested 
in  hearing. 

I  do  give  a  substantial  amount  of  detailed  information  about  the 
origin  of  the  Environmental  Studies  Board,  the  responsibilities  as- 
«i<rned  to  it,  and  the  organization  through  which  it  operates.  Most  of 
this  is  included,  because  the  way  in  which  the  Board  has  found  it  desir- 
able to  operate  is  indicative  of  the  character  of  the  problems  with 
which  it  is  faced. 

The  first  thing  that  one  can  say  about  any  one  problem  of  the 
environment  is  that  it  cannot  be  considered  in  isolation.  Air  pollu- 
tion cannot  be  considered  without  also  examining  fuel  resources,  solid 
waste  disposal  cannot  be  discussed  without  reference  to  potential  air 
and  water  p)ollution.  Both  in  science  and  governmental  organizations 
knowledge  and  responsibilities  are  divided  m  ways  which  make  difficult 
comprehensive  examination  of  either  causes  or  remedies.  Much  pre- 
vious work,  both  in  the  realms  of  technology  and  of  policymaking,  has 
been  done  without  adequately  taking  into  account  side  effects  and 
interrelationships. 

The  Environmental  Studies  Board  with  its  broad  charter  has  con- 
sidered it  essential  to  take  these  interrelationships  into  account.  Much 
of  what  may  seem  to  be  a  preoccupation  with  organization  which  has 
taken  up  much  of  our  time  for  the  first  6  months  of  our  existence  has 
been  due  to  the  need  to  provide  mechanisms  which  would  make  it 
possible  to  include  interactions.  This  need  is  clearly  reflected  in  the 
opinions  and  suggestions  currently  being  reviewed  by  the  Environ- 
mental Studies  Board,  and  which  constitute  the  major  part  of  this 
statement. 
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The  responsibilities  and  composition  of  the  Environmental  Studies 
Board  were  described  in  the  announcement  made  on  March  3,  1967, 
by  Dr.  Frederick  Seitz,  President  of  the  National  Academy  of  Sciences, 
and  Dr.  Eric  Walker,  President  of  the  National  Academy  of  Engi- 
neering. A  copy  of  this  announcement  is  attached  as  exhibit  A.  One 
of  the  original  members  of  the  Board,  Dr.  John  Perkins,  resigned  in 
June  1967,  when  he  left  the  University  of  Delaware  to  Income  presi- 
dent of  Dun  &  Bradstreet,  Inc.,  and  Dr.  Harvey  Perloflf,  economist 
on  the  staff  of  Resources  for  the  Future,  Inc.,  was  appointed  to  take 
his  place.  Subsequently,  two  additional  appointments  to  the  Board 
have  been  made.  Dr.  Hendrik  W.  Bode,  professor  of  systems  engineer- 
ing at  Harvard  University  and  formerly  vice  presiaent  of  the  Bell 
Laboratories,  and  Dr.  G.  Evelyn  Hutchinson,  professor  of  zoology  at 
Yale  University. 

At  its  first  meeting  the  Board  discussed  its  responsibilities  and 
functions.  I  quote  from  the  minutes  of  that  meeting : 

It  was  generaUy  agreed  that  the  Board  may : 

a.  Serve  as  a  focal  center  of  the  NRC  activities  underway  or  potentiaUy  so, 
in  the  broad  field  of  environmental  problems. 

b.  Serve  as  a  source  of  recommendations  for  additional  work  to  be  done  either 
by  the  two  Academies  or  by  a  branch  of  the  Government 

c.  Serve  as  a  central  source  to  serve  the  legislative  and  executive  branches  of 
Government  which  may  come  to  the  NAS-NAB  to  find  out  what  might  be 
done  to  help  solve  problems,  or  how  to  woA  cooperatively  with  agencies. 

d.  Provide  a  means  of  contact  between  local  agencies  and  centralized  centers 
of  scientific  activities,  such  as  the  Academies. 

e.  Serve  as  an  "impedance-matching  device*'  in  the  sense  of  promoting  under- 
standing and  cooperation  among  the  scientists,  engineers,  lawyers,  statesmen 
and  the  man-on-the-street  concerned  with  the  complex  problems  of  man's  environ- 
ment. By  way  of  this  Board  the  language  from  one  group  to  another  might  well 
be  translated,  and  it  was  agreed  that  this  is  one  of  the  most  important  things 
the  Board  can  do. 

You  can  see,  Mr.  Chairman,  we  are  taking  seriously  the  charge 
that  you  have  put  to  the  scientific  community  m  your  previous  state- 
ments and  reports,  and  we  do  think  that  it  is  our  responsibility  to 
include  not  only  the  physical  and  biological  sciences,  but  also  the  social 
sciences  and  economics,  and  all  the  political  implications  of  the  prob- 
lems of  the  environment. 

It  was  agreed  that  the  Board  would  work  through  the  divisions  of 
the  National  Besearch  Council  to  the  maximum  extent.  The  Board, 
of  course,  has  the  authority  to  establish  committees  and  panels  as 
required  to  carry  out  its  responsibilities.  The  Board  felt  it  shcold 
call  on  the  services  of  behavioral  scientists,  political  scientists,  i^con- 
omists,  and  ecologists  as  well  as  physical  scientists  and  en^eers. 

The  concensus  of  the  Board  was  to  limit  its  considerations  to  prob- 
lems arising  from  the  physical  interactions  of  the  individual  with 
his  environment.  It  was  agreed  that  the  Board  would  look  not  only 
at  possible  short  term  solutions  but  would  also  concern  itself  witJi 
possibilities  which  go  beyond  the  technical/legal  solutions  now  possible. 

We  also  decided  that  although  our  charter  covered  the  whole  range 
of  environmental  problems,  those  concerning  pollution  were  the  most 
most  pressing  and  that  we  should  devote  our  initial  attention  to  them. 
It  seemed  to  us  that  one  of  the  urgent  needs  was  to  provide  a  mechanism 
whereby  current  engineering  Imowledge  could  be  made  available  to 
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the  Congress  and  the  executive  branch.  One  of  the  reasons  for  the  estab- 
lishment of  the  National  Academy  of  Engineering  was  to  provide  such 
assistance  to  the  Federal  Government  in  the  same  way  as  scientific 
knowledge  had  been  made  available  through  the  National  Academy 
of  Sciences.  The  following  excerpts  from  a  letter  from  me  to  the  other 
members  of  the  Board  describes  the  principles  and  procedures  which 
we  have  adopted. 

At  our  last  meetinjg  we  discussed  at  some  length  the  matter  of  sub- 
committees which  might  cover  the  wide  range  of  problems  which  are 
encountered  in  dealing  with  pollution  and  its  interrelationships  with 
natural  resources.  We  approved  in  principle  the  proposal  of  the  ad  hoc 
committee  of  the  NAE  that  a  committee  be  set  up  to  deal  with  the 
USPHS  Office  of  Solid  Wastes  and  to  continue  the  discussion  of  pos- 
sible projects  to  investigate.  The  Board  also  agreed  that  similar  (Com- 
mittees should  be  set  up  to  deal  with  air  pollution  and  water  pollution. 
This  would  have  the  advantage  of  permitting  concentrated  attention 
to  be  ^ven  to  existing  or  anticipated  problems  in  a  manner  which  is 
organizationally  compatible  with  the  existing  division  of  responsibil- 
ity among  the  agencies  of  the  Executive  Branch  (and  to  some  extent 
within  the  Congress  as  well) . 

In  our  discussions  we  have  continually  emphasized  the  interdisci- 
plinary character  of  the  problems  of  environmental  pollution,  not  only 
among  the  physical  sma  biological  sciences  but  the  social  sciences  as 
well.  At  the  same  time  I  think  that  we  must  recognize  that  there  are 
many  immediate  and  urgent  instances  in  which  sound  quantitative 
engineering  thinking  should  be  made  available  to  the  Government 
as  soon  as  possible. 

It  seems  to  me  that  we  are  now  faced  with  a  kind  of  planning  and 
organizational  problem  that  is  very  similar  to  those  encountered  in 
industry.  The  Government  is  already  committed  to  a  program  of  regu- 
lation and  enforcement  which  is  underway.  As  a  basis  for  this  pro- 
gram it  must  make  use  of  the  best  data  available,  and  where  not  enough 
data  are  available  it  must  make  provisions  for  the  securing  of  essential 
data  as  soon  as  possible.  In  a  manufacturing  industry  this  would 
correspond  to  the  final  stages  of  design  and  construction  of  a  new 
plant.  Although  it  may  be  found  that  some  research  is  necessary,  there 
is  such  a  commitment  of  resources  and  such  a  time  schedule  that 
whatever  research  may  be  essential  must  be  done  on  a  crash  basis.  Even 
though  it  may  be  known  or  felt  that  additional  research  would  result 
in  an  improved  process,  it  is  recognized  that  it  would  be  economically 
unsound  to  delay  the  progress  of  the  work  while  waiting  for  the  ulti- 
mate. Substantial  changes  must  await  the  construction  of  a  second 
plant. 

This  is  the  kind  of  work  best  done  by  engineers.  I  think  that  it  is 
important  that  the  engineering  point  of  view  be  the  dominant  one.  I 
think,  however,  that  the  very  specific  nature  of  the  present  crisis 
should  be  emphasized  and  that  the  proposed  ad  hoc  committees  be 
clearly  instructed  to  confine  their  attention  to  the  immediate  short- 
range  problems,  with  the  understanding,  of  course,  that  they  still  have 
a  responsibility  for  recognizing  and  defining  problems  which  will 
need  more  extensive  study. 

It  is  essential  to  differentiate  and  separate  the  responsibilities  for 
immediate  technological  assistance  and  long-range  planning.  Thus 
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while  it  is  impjortant  that  the  two  Academies  set  up  an  appropriate 
relationship  with  those  executive  and  legislative  agencies  whose  im- 
mediate responsibility  is  to  propose,  enact,  and  enforce  regulations 
concerninjr  the  protection  of  the  environment  and  of  natural  resources, 
it  is  likewise  essential  that  other  bodies  be  set  up  or  designated  with 
the  responsibility  for  studying  the  longer  range  aspects  of  the  subjects 
involved. 

Mr.  Daddario.  Do  you  have  anything  in  mind  in  regard  to  these 
committees  with  long-range  objectives  which  you  speak  of  ? 

Dr.  Gershinowttz.  Yes,  I  will  describe  this  in  a  moment. 

We  have  agreed  that  the  most  effective  way  of  interacting  with  what 
may  be  called  the  operating  agencies  and  legislative  committees  is  to 
parallel  their  organization.  Specifically,  since  the  field  of  pollution  is 
conventionally  divided  into  air,  water,  and  solid  wastes,  the  proposals 
that  have  already  be^n  made  that  the  NAS-NAE  set  up  ad  hoc  com- 
mittees with  these  areas  of  responsibility  is  the  proper  one.  Never- 
theless, it  is  clear  that  these  committees  will  have  so  much  to  do  to  inter- 
act with  and  satisfy  the  demands  of  the  governmental  agencies  with 
whom  they  will  deal,  that  they  will  have  little  opportunity  to  look  at 
the  problems  in  broad  perspective  and  in  relationship  to  each  other. 

I  do  think  that  there  exists  within  the  actual  and  potential  structures 
of  the  two  Academies,  and  within  their  relationship  with  the  National 
Research  Council,  not  only  adequate  but  unusual  opportunities  for 
achieving  the  kind  of  interaction  between  applied  research  and  its 
utilization  that  is  essential  for  the  optimum  application  to  our  national 
problems  of  the  resources  of  our  national  community  of  scientists 
and  engineers.  I  do  not  wish  to  belabor  the  analogies  with  industry, 
but  I  believe  that  it  is  true  that  only  in  a  few  larger  research-minded 
companies  and  in  our  more  successful  mission-oriented  national  labo- 
ratories that  basic  research,  applied  research  and  engineering  applica- 
tion have  been  able  to  work  in  such  a  manner  that  the  efforts  of  each 
both  benefit  from  and  reinforce  the  others.  The  responsibility  that  has 
been  assigned  to  us  involves  the  first  major  interaction  and  cooperative 
effort  of  the  NAS  and  the  NAE.  If  we  can  develop  a  satisfactory 
method  of  operation  and  cooperation  we  will  have  achieved  something 
which  in  the  long  run  may  be  even  more  important  than  our  specific 
task. 

As  T  said  earlier,  the  charter  of  the  ad  hoc  committees  should  limit 
them  to  the  known  and  the  immediately  attainable.  The  three  chair- 
men, presumably  all  engineers,  would  become  members,  ex  oiBcio,  of 
a  committee,  whose  other  members,  also  ex  officio,  would  be  the  chair- 
ment  of  the  other  committees  which  are  involved  in  the  problems 
rein  ted  to  the  environment. 

That  is  the  mechanisra  for  the  long-rapnrp  f?fudy.  Mr.  Clmirman. 

This  committee  would  report,  to  us,  the  ESB,  and  through  us  to  the 
loci  of  planning  in  the  Executive  Branch  and  the  Congress.  It  would 
be  the  responsibility  of  this  committee  of  chairmen  to  propose  and 
recommend  the  longer  rancre  and  interdisciplinary  activities,  the  need 
for  which  arises  from  the  projects  underway. 

I  also  have  remarks  later  on  as  to  what  miglit  be  desirable  in  the  in- 
terdisciplinarv  activities. 

It  would  still  be  the  responsibility  of  our  Board  to  recognize  and 
define  and  promote  the  studies  in  and  interaction  j>f  physical  and 
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social  sciences  with  each  other  and  with  the  hard  realities  of  politics 
and  public  opinions  and  pressures-  Contacts  with  the  Government 
relating  to  such  longer  range  and  complex  problems  would  be  made 
through  our  Board- 
That,  essentially,  is  a  statement  of  the  procedures  we  have  chosen  to 
operate  under,  Mr-  CSmirman,  in  this  type  of  committee  structure  we 
have  set  up.  I  would  now  propose  to  discuss  a  few  specific  examples  of 
what  is  happening  in  that  realm. 

As  soon  as  one  hecomes  involved  in  any  one  of  the  specific  problems 
of  the  pollution  of  the  environment  it  becomes  apparent  that  no  one 
problem  can  be  treated  in  isolation-  Methods  for  waste  disposal, 
whether  they  are  concerned  with  gases,  liquids  or  solids,  interact  with 
each  other ;  incineration  of  solids  can  cause  contamination  of  the  air, 
sanitary  fills  can  cause  contamination  of  water  supplies,  substitutes  for 
incineration,  such  as  maceration,  can  increase  the  load  on  water  puri- 
fication systems.  Nevertheless,  the  technolo^es  for  the  handling  of 
gases,  of  liquids  and  of  solids  are  fairly  distmct  from  each  other  and 
furthermore,  the  delegations  of  authority  and  responsibility  to  the 
various  Federal  agencies  divide  this  responsibility  along  the  three  lines 
of  air,  water  and  solid  waste  (with,  unfortunately,  some  overlapping). 
In  spite  of  our  consciousness  of  the  interrelated  aspects  of  these 
problems  we  thought  it  essential  to  provide  engineering  in  these  con- 
ventionally separated  compartments  in  order  to  facilitate  communica- 
tion with  those  responsible  for  each  of  these  areas. 

We  have,  accordmgly,  set  up  four  ad  hoc,  engineering  oriented,  com- 
mittees to  deal  with  air,  water,  solid  wastes  and  noise.  The  membership 
of  each  of  these  committees  is  given  in  exhibit  B. 

(The  documents,  exhibits  A  and  B  referred  to,  are  as  follows :) 

Exhibit  A 
National  Academy  of  Sciences — National  Academy  of  Engineering 

Washington. — Citing  the  rapidly  increasing  national  concern  about  the  quality 
of  the  environment,  Dr.  Frederick  Seitz,  President  of  the  National  Academy  of 
Sciences,  and  Dr.  Eric  Walker,  President  of  the  National  Academy  of  Engineer- 
ing, annotinced  today  the  establishment  of  an  Environmental  Studies  Board  to 
coordinate  all  activities  of  the  two  organizations  in  this  area,  to  work  directly 
with  the  legislative  and  executive  branches  of  the  Government  in  attacking  related 
problems,  and  to  initiate  broad  new  studies  \^hen  necessary. 

A  major  purpose  of  the  Board  is  to  provide  a  national  focus  for  broad  inter- 
disciplinary efforts  toward  reducing  or  controlling  pollution  and  other  environ- 
mental problems. 

Dr.  Harold  Gershinowitz,  former  Research  Coordinator  and  Chairman  of  the 
Research  Council  of  Royal  Dutch/Shell,  and  former  President  of  the  Shell  Devel- 
opment Company  (retired),  is  the  chairman.  Dr.  Gershinowitz  received  his  B.S. 
degree  from  the  City  College  of  New  York,  his  A.M.  and  Ph.  D.  degrees  in 
chwnistry  from  Harvard  University,  and  did  postdoctoral  research  at  Princeton. 
Columbia,  and  Harvard  Universities.  He  has  been  active  in  academic  affairs, 
serving  a«  chairman  of  the  Council  of  the  Harvard  Graduate  Society  for  Advanced 
Study  and  Research  and  a  member  of  the  visiting  committees  to  the  Department 
of  Chemistry  and  the  Division  of  Engineering  and  Applied  Physics  at  Harvard, 
and  to  Departments  of  Geology  and  Chemical  Engineering  at  Massachusetts 
Institute  of  Technology. 

Two  major  considerations  prompted  the  deci^n  of  the  Academies  to  establish 
the  Environmental  Studies  Board : 

Recent  reports  on  pollution  abatement  have  eraphastzed  the  interdisciplinary 
nature  of  environmental  problems  and  recommended  that  coordinating  l>odie«  be 
set  up.  The  establishment  of  such  a  board  within  the  Academy  structure  was 
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specifically  recommended  in  a  19<(6  report  of  a  panel  of  tiie  President's  Science 
Advlfsory  Committee,  Restoring  the  Qualitp  of  Our  Environmentt  preiMred  nnder 
the  cbairmanship  of  Dr.  John  W.  Tukey.  It  was  one  of  several  meaaures  sug- 
gested to  provide  for  early  Identification  of  pollution  problems  and  to  avoid  gape 
and  imbalances  in  their  study. 

Five  of  the  eight  Divisions  of  the  National  Research  Council — an  operating 
agency  of  the  two  Academies — are  currently  studying  problems  directly  con- 
cerned with  pollution  of  the  environment  Among  the  activities  are  studies  of  the 
potential  effects  of  pesticide  residues,  food  chemicals,  hazardous  materials,  sonic 
boom,  medicated  feeds,  and  the  work  of  committees  on  water,  atmospheric  sci- 
ences, geography,  food  protection,  and  toxicology.  Many  other  problems  under 
study  also  relate  to  the  environment,  and  it  seems  nK>re  than  probable  that  the 
Academies  will  be  asked  to  take  on  additional  work  in  view  of  the  mounting 
concern  being  expressed  by  Federal,  state,  and  local  governments  and  the  public 
at  large. 

The  Environmental  Studies  Board  has  been  given  authority  by  the  Councils 
of  the  two  Academies  to  review  ideas,  requests,  proposals,  and  programs  directed 
to  them  concerning  pollution  and  other  stresses  on  the  environment.  In  addition 
to  coordinating  National  Research  Council  activities  currently  underway  on  en- 
vironmental problems,  the  Board  will  also  recommend  additional  work  to  be  done 
by  either  the  two  Academies  or  by  an  appropriate  branch  of  the  Government. 

A  major  responsibility  of  the  Board  will  be  to  promote  iinderstanding  and 
cooperation  among  scientists,  engineers,  political  leaders,  and  the  general  public 
concerning  the  complex  problems  of  man's  environment. 

Members  in  addition  to  Dr.  Gershinowitz  are  Dr.  Wallace  L.  Chadwick,  Vice 
President  (retired),  Southern  California  Edison  Company;  Dr.  Frederic  A.  L. 
Holloway,  President,  Esso  Research  and  Engineering  Company ;  Professor  Robert 
Morlson,  Director  of  the  Division  of  Biological  Sciences,  Cornell  University: 
Dr.  John  Perkins,  President  of  the  University  of  Delaware;  Professor  Roger 
Revelle,  Director  of  the  Harvard  Center  for  Population  Studies ;  and  Dr.  Chaun- 
cey  Starr,  Dean  of  the  College  of  Engineering,  University  of  California  at  Los 
Angeles. 

Exhibit  B 

National  Academy  of  Scienoes — National  Academy  of  Enginesbino 

en vibon  mental  studies  board 

mbmbeb8hip — nab-nbc  committees  on  wateb  quality  management,  solid 
wastes  management,  aib  pollution,  and  noise 

NAE-NRC  Committee  on  Water  Quality  Management 

Chairman:  Dr.  Edward  J.  Cleary,  Executive  Director  and  Chief  Engineer,  Ohio 

River  Valley,  Water  Sanitation  Commission,  414  Walnut  Street,  Room  302, 

Cincinnati,  Ohio  45202 
Mr.  J.  Floyd  Byrd,  Engineering  Division,  Proctor  and  Gamble  Company,  M.  A. 

&  R.  Building,  anclnnati,  Ohio  45217 
Mr.  James  B.  Coulter,  Assistant  Commissioner,  Environmental  Health  Services, 

State  Department  of  Health,  301  West  Preston  Street,  Baltimore,  Maryland 

21201 
Dr.  Gordon  M.  Fair,  Professor  of  Sanitary  Engineering,  Emeritus,  224  Pierce 

Hall,  Harvard  University,  Cambridge,  Massachusetts  02138 
Dr.  Mark  D.  HolUs,  Chief  Engineer,  Pan  American  Sanitary  Bureau,  Regional 

Office  of  WHO,  525  23rd  Street,  NW.,  Washington,  D.C.  20037 

NAE-NRC  Committee  on  SoUd  Wastes  Management 

Chairman:  Dr.  Donald  N.  Frey,  Vice  President,  Product  Development,  The  Ford 
Motor  Company,  Dearborn,  Michigan 

Mr.  Frank  R.  Bowerman,  Program  Manager,  Von  Karman  Center,  Aerojet-Gen- 
eral Corporation,  1100  West  HoUyvale  Street,  Azusa,  California 

Mr.  David  J.  Damlano,  Acting  Director,  Solid  Wastes  Program,  City  Hall,  Phila- 
delphia, Pennsylvania 

Dr.  S.  A.  Hart,  Associate  Professor,  Department  of  Agricultural  Engineering. 
University  of  California,  Davis,  California 

Professor  Percy  H.  McGauhey,  Director  of  Sanitary  Engineering  Research  Labo- 
ratory, University  of  California  (Berkeley),  Richmond,  California 
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NAE-NRC  Committee  on  Air  Pollution 

Chairman:  Professor  Thomas  K.  Sherwood,  Department  of  Chemical  Engineer- 
ing, Massachusetts  Institute  of  Technology,  Cambridge,  Massachusetts  02139 

Professor  Merreil  R.  Fenske,  Head,  Department  of  Chemical  Engineering,  The 
Pennsylvania  State  University,  133  Chemical  Engineering  Building,  Univer- 
sity Park«  Pennsylvania  16802 

Dr.  Robert  L.  Hershey,  Member,  Board  of  Directors,  E.  I.  du  Pont  de  Nemours 
Company,  Dupont  Building,  Room  2088,  Wilmington,  Delaware  19898 
(Other  members  to  be  appointed.) 

NAB-NRC  Committee  on  Noise 

Chairman:  Mr.  Laymon  N.  Miller,  Bolt,  Beranek  and  Newman,  Inc.,  50  Moulton 

Street,  Cambridge,  Massachusetts  02188 

(Members  to  be  appointed.) 

£ach  of  these  committees  is  now  engaged  in  discussions  with  the 
appropriate  agencies  of  the  executive  branch  concerning  actual  or  pro- 
posed contracts  for  advice  and  services;  for  example,  HEW,  AEC, 
the  Appalachian  Regional  Commission. 

It  is  the  continuing  responsibility  of  the  ESB,  however,  to  make  sure 
that  these  committees  interact  with  each  other  and  do  not  make  rec- 
ommendations incompatible  with  each  other. 

One  of  the  recommendations  of  the  PS  AC  report,  the  Tukey  report, 
"Restoring  the  Quality  of  Our  Environment,"  was  the  following : 

We  recommend  that  the  following  steps  be  taken  to  provide  for  early  identlfi- 
caticMi  of  broad  problems  involving  pollution  and  to  avoid  gaps  and  imbalances 
in  their  study:  (a)  The  Federal  Ooimcil  for  Science  and  Technology  should 
establisli  a  Committee  on  PoUuticm  Problems,  composed  of  its  own  members, 
(b)  The  National  Academy  of  Sciences — National  Research  Council  should  be 
asked  to  establish  an  Environmental  Pollution  Board,  to  be  supported  by  gov- 
ernment grant,  (c)  This  NAS-NRC  Board  should  meet  jointly  with  the  FCST 
Committee  at  least  once  a  year  to  discuss  newly  recognized  broad  problems  and 
current  changes  in  the  apparent  importance  of  those  previously  recognized, 
(d)  This  Board  and  Committee  should  cooperate,  through  working-level  mecha- 
nisms such  as  Joint  panels,  to  identfy  the  most  pressing  broad  problems,  and  the 
f!:eneral  character  of  new  knowledge  or  techniques  needed  to  study  or  ameliorate 
them. 

The  Environmental  Studies  Board  was  established  in  part  as  a  re- 
sponse to  this  recommendation,  although  our  basic  support  is  derived 
at  present  from  the  academies  themselves  rather  than  the  Federal 
Government,  as  recommended  in  the  Tukey  report.  The  parallel  com- 
mittee of  the  Fedei-al  Council  for  Science  ana  Technology,  the  Com- 
mittee on  Environmental  Quality,  was  established  in  the  spring  of 
1967.  A  joint  meeting  of  the  ESB  and  the  CEQ  was  held  on  October 
19,  1967,  and  arrangements  were  made  for  continuing  close  contact 
and  cooj)eration  of  the  two  groups. 

Dr.  King,  the  chairman  of  the  Committee  on  Environmental  Equal- 
ity attends  many  of  our  meetings,  and  Mr.  Reed,  the  executive  secre- 
tary of  the  ESB  attends  many  of  the  meetings  of  the  CEQ. 

With  the  accomplishment  of  two  of  its  first  projects,  the  coordina- 
tion and  reorganization  of  the  activities  of  the  rf  AS-NAE-NRC  and 
the  establishing  of  mechanisms  and  channels  for  both  policy  and  work- 
ing level  contacts  with  governmental  agencies,  the  ESB  and  its  com- 
mitees  have  begun  to  concentrate  on  their  major  responsibility,  a  re- 
sponse to  the  challenge  so  clearly  stated  in  the  report  of  your  subcom- 
mittee of  October  21, 1966 : 

The  scientific  and  engineering  commnni/ty  shonld  respond  to  the  challenge  of 
the  pollnticm  problem  as  a  major  c^portunity  to  serve  a  public  need.  Work  in 
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this  field  should  be  recognized  as  interesting,  rewarding,  and  important  Pro- 
posals for  organization,  funding,  and  sciiedules  which  will  assure  the  participa- 
tion of  excellent  technical  personnel  in  adequate  numbers  should  be  the  j<nnt 
responsibility  of  Government  and  private  sector  research  and  development 
leaders. 

Accordingly,  another  aspect  of  our  activity  concerns  our  respon- 
sibility for  getting  the  scientific  and  engineering  communities  involved 
in  the  problems  of  the  environment.  There  is  no  laek  of  interest,  rather 
the  questions  asked  are  how  rather  than  why  should  we  help.  Each 
of  the  divisions  of  the  National  Eesearch  Council  has  had  representa- 
tives attend  one  or  more  of  our  meetings  and  we  have  discussed  with 
them  the  precise  nature  of  some  of  the  scientific  problems  which  need 
solutions.  We  are  working  closelv  with  the  American  Chemical  Soci- 
ety, the  American  Institute  of  Chemical  Engineers,  and  other  profes- 
sional organizations,  to  make  sure  that  the  enort  is  coordinated  rather 
than  fragmented.  Tne  interest  of  scientists  and  engineers  is  so  great 
that  small  groups  have  spnmg  up  in  man^y  places  and  in  many  disci- 
plines each  trying  to  make  some  contribution.  You  need  have  no  fears 
about  the  concern  of  the  scientific  and  engineering  community  nor 
their  willingness  to  help.  The  problem  at  the  momwit  is  to  break  the 
major  unsolved  questions  into  manageable  problems  and  to  concentrate 
the  effort  on  them. 

I  have  alreadj  stated  that  the  individual  problems  of  the  contamina- 
tion of  the  environment  are  inextricably  intertwined  with  each  other 
insofar  as  the  technical  solution  to  one  considered  in  isolation  almost 
always  complicates  the  solution  to  another.  But  there  is  complexity  of 
other  kinds  as  well. 

Contamination  of  the  environment  cannot  be  adequately  examined 
without  taking  into  consideration  the  questions  of  availability  and 
conservation  of  natural  resources.  Standards  of  purity  of  effluents  can- 
not be  set  without  taking  into  account  the  ultimate  use  or  disposition 
of  the  effluent.  The  complexity  of  the  relationships  between  tb» 
health  of  individuals  and  their  environment  is  such  that  it  is  hnprob- 
able  that  we  will  soon  have  incontrovertible  evidence  permitting  one 
to  set  absolute  limits  of  tolerance  for  contaminants.  In  such  circum- 
stances it  is  tempting  to  try  to  play  safe,  to  set  limits  very  low.  In  all 
of  our  human  activities  we  take  risks.  We  put  up  buildings  and  live  in 
areas  subject  to  violent  earthquakes  or  hurricanes.  We  do  most  of  our 
long  distance  travel  by  air.  We  do  much  of  our  shorter  distance  travd 
by  automobiles.  The  problems  of  environmental  pollution  must  be 
looked  at  in  the  same  way,  by  balancing  risk  against  convenience, 
against  cost,  against  feasibility.  Our  solutions  should  represent  an 
overall  balancing  of  these  and  other  factors  such  as  recreational  use 
of  land  and  waters. 

The  charter  of  the  ESB  is  a  broad  one  and  we  have  interpreted  it 
broadly.  We  have  recognized  that  the  solutions  to  environmental 
problems  involve  not  omy  the  physical  and  biological  sciences  but 
also  questions  of  law,  of  political  science,  of  economics,  of  sociology, 
of  psychology.  There  can  be  alternatives,  for  example,  between  in- 
stitutional changes  and  technological  solutions,  for  example,  between 
a  multistate-miUtimunicipality  water  basin  authority  which  might 
provide  a  few  centralized  treatment  plants  and  the  treatment  of  all 
effluents  individually  at  their  sources.  The  feasibility  of  an  institu- 
tional structure  can  thus  determine  the  direction  in  which  technological 
progress  should  be  sought.  u,g,t,zed  by  V3  v/ w  v  ii^ 
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In  a  similar  maimer,  it  is  obvious  that  the  questions  of  standards  and 
criteria  will  involve  choices  between  alternative  uses  for  land  and  for 
water.  As  in  the  case  of  instituticms,  the  kind  of  technology  required 
and  certainly  the  cost  of  the  technologv  will  depend  on  the  degree  to 
which  contaminants  or  refuse  must  be  suppressed,  which  in  turn 
depends  on  the  end  uses  of  the  body  of  land  or  water  used  for  disposal. 
One  needs  to  know  what  are  the  real  desires  of  the  people,  how  much 
they  are  willing  to  pay  for  the  satisfaction  of  these  desires,  both  in 
money  and  in  the  sacrifice  of  other  things  such  as  convenience  or 
accessibility. 

The  Division  of  Behavioral  Sciences  of  the  NRC  is  working  with 
us  on  the  examination  of  such  questions.  Su(A  questions  as  how  does 
the  individual  perceive  the  environment.  What  does  he  consider  toler- 
able, desirable  or  undesirable?  We  have  asked  each  of  the  engineering 
committees  to  compile  a  list  of  nontechnological  factors  which  in- 
hibit the  application  of  known  or  existing  technology. 

So  far  we  nave  a  reply  only  from  our  Committee  on  Water  Quality 
management,  the  other  committees  are  preparing  their  replies.  But 
the  reply  of  this  Committee  on  Water  Quality  is  so  informative  and 
instructive  that  I  think  it  is  worthwhile  quoting  those  parts  which 
refer  to  institutions  and  legal  procedures : 

It  is  neither  prudent  nor  practical  to  continue  to  rely  primarily  on  the  pro- 
mulgation of  prohibitions  goveming  discharges  at  individual  waste  sources  for 
mitigating  poUutional  effects.  This  traditional  approach  is  hardly  suited  for  the 
exacting  task  of  managing  water  quality.  Management  of  quality  invites  con- 
sideration of  a  variety  of  teehnologieal  alternatives  (sudi  as  mechanical  aera- 
tion of  streams,  low  flow  augmentation  and  programmed  discharge  of  effluents) 
which  alone  or  in  combination  offer  promise  of  maintaining  desired  quality  con- 
ditions at  lowest  social  cost 

Although  this  concept  has  been  gaining  recognition,  its  application  is  handi- 
capped because  the  functioning  of  state  and  fMeral  agencies  is  geared  primarily 
for  the  exercise  of  regulatory  activities.  In  brief,  the  need  exists  for  revamped 
institutions  that  are  empowered  to  plan«  design,  finance,  build  and  operate 
facilities  within  a  systems-context  for  the  management  of  water  quality. 

Opportunities  for  the  creation  of  such  institutions  may  be  visualized  within 
the  framework  of  interstate  compacts,  conservancy  districts,  or  special  an« 
thorlties.  Some  innovations  are  being  developed,  as  exemplifled  by  the  Delaware 
Riyer  Basin  Commissiea  and  proposed  Susquehanna  federal-state  compacts; 
the  recent  creation  of  the  State  Pure  Waters  Authority  in  New  York ;  the  proposed 
Maryland  Waste  Acceptance  Service  Authority;  and  expansion  of  the  role  of 
the  Miami  Oonservancn^  District  in  Ohio. 

The  Water  Quality  Management  Committee  would  also  point  to  the  desirability 
of  an  inquiry  looking  toward  improvement  of  Judicial  practices.  They  do  list 
a  number  of  specific  recommendations  that  perhaps  should  be  looked  at  by  lawyers, 
but  I  think  since  ther  really  need  legal  attention,  I  would  rather  not  cite  them 
at  this  moment. 

In  addition,  the  subcommittee  would  invite  discussion  of  the  merits  or  limita- 
tions involved  in  the  establishment  of  quasi-judicial  boards  or  comnodsslons  for 
the  adjudldation  of  poUution  control  cases. 

I  have  outlined  for  you  the  scope  of  our  responsibilities,  the  nature 
of  the  mechanisms  by  whidi  we  hope  to  fulfill  these  responsibilities 
and  some  of  our  more  general  views  of  the  ways  in  which  solutions 
to  tto  probl^ns  of  the  environment  should  be  sought.  I  should  now 
like  to  describe  for  you  some  of  the  difficulties  we  have  encoui^red 
in  dealing  witii  specific  proposals  for  additional  research  and  develop- 
ment. I  shall  cite  two  specific  examples. 
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The  first  is  concerned  with  the  evaluation  of  the  effects  on  human 
heal^  and  well-being  of  the  contaminants  of  the  envhronment.  Both 
industry  and  government  are  actively  en^ged  in  such  studies,  but  we 
think  that  both  would  benefit  from  an  mdependent  evaluation.  We 
have  formulated  a  proposal  for  such  a  study,  which  would  involve 
both  long-range  effects  of  small  amounts  of  contaminants  and  tlie 
effects  of  nigh  concentrations  for  short  periods.  We  will  need  financial 
support  from  both  government  and  industry  for  this  study. 

We  would  then  propose  to  use  these  data  in  combination  with  en- 
gineering and  economic  data  to  put  forth  clearly  the  f  easibilitjr  and  cost 
of  achieving  various  levels  of  contaminant  reduction.  This  would 
then  provide  a  rational  basis  for  setting  allowable  or  desirable  levels 
of  contamination  on  a  risk-cost-benefit  basis. 

Our  ad  hoc  engineering  committees  are  already  engaged  in  the  col- 
lection of  the  available  factual  data  which  are  essential  to  these  studies. 

We  look  upon  the  combination  of  the  medical  and  engineering- 
economic  aspects  of  the  problem  as  essential  to  the  ontimum  solutions. 
We  think  that  joint  industry-government  financial  support  of  this 
work  would  emphasize  and  insure  the  impartial  character  of  the  re- 
view. We  have  already  received  an  assurance  of  support  for  part  of  the 
work  from  the  Automobile  Manufacturers  Association,  and  are  ap- 
proaching other  industries  for  support  as  well,  but  we  find  difficulty 
m  identifying  the  appropriate  agency  of  the  Federal  Government 
which  should  be  interested  in  supportmg  this  work.  The  wide  som)e 
of  the  study  transcends  the  interests  of  the  Public  Health  Service.  Tne 
inclusion  of  water  as  well  as  air  brings  in  a  multiplicity  of  Federal 
agencies  with  separate  responsibilities  for  separate  parts  of  the  prob- 
lem. There  is  no  overall  coordinating  or  integrating  body  to  examine 
the  kinds  of  policy  questions  which  inevitably  arise  when  one  considers 
theproblem  of  pollution  as  a  whole. 

Tne  second  case  which  we  have  had  a  similar  problem  in  is  in  at- 
tempting to  discuss  a  project  concerning  the  evaluation  of  energy  re- 
sources not  only  in  terms  of  their  availability  and  nominal  cost  but 
with  respect  to  their  potential  contribution  to  environmental  pollution. 
Again,  Qiere  is  no  body  or  agency  within  the  Government  that  has 
that  broad  scope  of  interest  or  responsibility. 

Mr.  Daddario.  You  don't  believe  your  relationship  with  the  Federal 
Council  on  Science  and  Technology  allows  you  to  look  at  it  in  this 
way? 

Dr.  GERSHiNOwrrz.  It  allows  us  to  look  at  the  technological  inter- 
actions of  programs.  It  does  not  allow  us  to  look  at  policymaking  prob- 
lems or  problems  in  which  one  has  to  make  choices,  or  choose  alterna- 
tives in  deciding  criteria. 

Mr.  Daddario.  You  see  this  as  sort  of  a  vacuum  which  needs  to  be 
covered? 

Dr.  Gershinowttz.  We  do,  and  I  conclude  my  paper  by  reading  that 
statement. 

It  is  the  consensus  of  the  ESB  and  its  committees  that  one  of  the 
most  urgent  and  critical  problems  in  environmental  pollution  is  that 
of  definition  of  standards  and  criteria.  These  standards  and  criteria 
should  be  developed  from  economic  and  technological  bases  as  well  as 
public  health  considerations.  Because  of  the  potentially  controversial 
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natare  of  such  criteria  they  should  be  developed  with  cooperation  and 
participation  of  industry,  government,  and  nongovernmental  institu- 
tions representing  the  public  interest.  The  factual  data  on  which  the 
standaros  and  criteria  should  be  fixed  should  be  developed  by  an  in- 
stitution or  agency  which  does  not  have  a  responsibility  for  policy- 
making or  enforcement  of  a  particular  aspect  of  the  pollution-resources 
question.  An  agency  that  has  served  a  similar  function  is  the  Bureau 
of  Standards  of  the  Department  of  Commerce.  If  a  nongovernmental 
institution  is  considered  preferable  the  NAS-NAE-NRC  could  be  the 
medium  for  establishing  such  an  institution. 

I  can  conclude  this  part  of  my  comments  with  the  general  observa- 
tion that  from  the  viewpoint  of  a  board  charged  with  surveillance  of 
the  whole  field  of  the  interactions  of  man  and  his  environment,  the 
problems  involved  seem  of  such  complexity  and  involve  interactions  of 
so  many  diverse  a^ncies  of  Federal,  State,  and  municipal  g:ovem- 
ments  that  serious  consideration  should  be  given  to  the  establishment 
of  a  single  coordinating,  policymaking  body  within  the  structure  of 
the  executive  branch  of  the  Federal  Government. 

Mr.  Daddario.  Dr.  Grershinowitz,  your  paper  and  your  presentation 
have  been  excellent  and  will  be  extremely  helpful  to  us.  I  thank  you  for 
your  presentation. 

You  touched  on  municipalities  and  their  part  in  this.  How  do  you 
see  the  relationship  between  Federal  and  local  governments  ? 

Dr.  Gershinowttz.  Well,  Mr  Chairman,  in  what  I  have  said  up  to 
now  I  have  bewi  acting  essentially  as  a  spokesman  for  the  Environ- 
mental Studies  Board  and  its  committees.  My  opinions  about  the  inter- 
relationship with  Federal  and  local  governments,  however,  are  based 
on  my  personal  experience  and  what  I  say  now  it  that. 

I  will  preface  it  with  the  remark  that  although  my  biographical 
stat«nent  shows  that  I  was  bom  in  New  York  and  am  now  a  resident 
of  that  city,  actually  the  major  part  of  my  adult  life  has  been  spent 
elsewhere.  For  11  years  I  was  a  resident  of  Texas,  and  during  that  time 
g^ned  an  understanding  of  and  sympathy  with  the  principle  of  States 
rights.  For  nearly  30  years  I  was  employed  by  a  large^  complext  corpo- 
ration, and  my  career  was  divided  between  central  offices  and  outlymg 
divisions.  From  these  two  backgrounds  I  developed  a  bias  in  favor  or 
decentralization  in  del^ration  of  certain  kinds  of  responsibilities. 

I  think  that  one  should  make  a  distinction  between  the  setting  of 
criteria  and  standards  and  the  specifications  and  mechanisms  whereby 
these  criteria  should  be  met. 

In  a  great  many  ways  the  problems  faced  by  one  community  or  one 
State  are  different  from  those  of  another;  whereas,  the  determination 
of  standards  and  criteria  can  best  be  done  by  the  Federal  Government, 
the  determination  of  how  to  achieve  these  standards  is  usually  best 
done  at  a  local  level.  Local  authorities  can  be  remarkably  ingenious  in 
the  disposition  of  the  resources  available  to  them.  In  addition,  the  feel- 
ing of  creative  participation  stimulates  and  encourages  the  adoption 
of  new  methods. 

The  Federal  Government  has  a  very  important  role,  however,  in 
providing  means  of  acquainting  others  witn  the  possibilities  of  and 
techniques  for  using  new  technology  in  a  way  analogous  to  that  which 
farm  agents,  land  grant  colleges,  and  State  agricultural  stations  make 
such  data  available  to  the  farmers.  That  is,  there  is  a  substantial  role 
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for  the  Federal  Grovemment  in  doing  research  and  developmtent, 
exploring  new  technologies,  building  demonstration  plants,  instructing 
municipalities  and  States  in  the  use  of  these  plants.  But  in  my  opinion 
the  decision  of  which  of  the  technologies  to  use  should  be  left  to  the 
local  authorities. 

Mr.  Daddario.  As  progress  is  made  in  this  field,  do  you  feel  we  must 
be  careful  not  to  disturb  this  relationship? 

Dr.  Gershinowttz.  I  would  think  so.  I  think  that  the  progress  of 
technology  shows  particularly  improvements  of  technology  come  frcmi 
local  applications  of  what  has  been  developed  elsewhere,  and  that  a 
continuing  improvement  in  efficiency  changes  in  design,  modifications 
in  the  way  of  operation  will  come  from  the  independent  utilization  of 
technology  by  tne  sources  that  have  to  make  use  of  it. 

Chairman  Miller.  Mr.  Chairman. 

Mr.  Daddario.  Mr.  Miller. 

Chairman  Miller.  I  am  interested  in  your  reaction.  Doctor,  to  this 
because  I  agree  we  have  been  through  an  exercise  where  some  of  the 
other  things  were  explained  by  very  competent  people. 

I  wonder  if  the  artificial  geographic  lines  in  which  we  bound  our 
States  are  the  things  which  should  limit  this  or  should  they  be  more 
like  the  environment  of  a  waterdied  that  may  cover  two  or  three 
States.  Texas  is  a  big  State.  Something  could  take  place  in  the  pan- 
handle— well,  I  will  iUustrate  it  better  by  saying  when  Dallas  and  Fort 
Worth  were  fighting  over  the  building  of  an  airport,  what  it  was  going 
to  be  calledj  I  asked  a  man  from  Beaumont,  "Now  you  Texans  have  to 
make  a  decision.  You  have  to  line  up  with  Dallas  or  Fort  Worth.  On 
which  side  are  you  ?" 

He  said,  "Those  people  are  so  far  north  where  we  come  from  we  call 
them  damned  Yankees." 

California  is  a  big  State.  What  might  be  good  for  San  Diego  might 
not  be  very  good  for  some  other  portion  of  the  State. 

On  the  other  hand,  Rhode  Island  and  Massachusetts,  and  Mr.  Dad- 
dario's  Connecticut  are  relatively  close. 

Can  we  lay  down  any  fixed  rule  in  this  field  saying  we  are  goingto  let 
the  States  do  part  of  it  and  let  somebody  else  do  the  other  part  ?  we  are 
falling  into  a  trap  when  we  do  that. 

Dr.  Gershinowitz.  I  hope  I  am  not  falling  into  a  trap,  Mr.  Miller. 
I  bdieve  that  the  term  I  probably  should  have  used  was  not  simply 
"States,"  but  "local  regional  authorities"  that  are  concerned  with  tte 
aspects  of  the  problem.  Certainly  river  basins  and  air  i^eds  and  all 
things  of  that  sort  have  to  be  included. 

Chairman  Miller.  I  concluded  that  is  what  you  really  meant. 

Dr.  GhsRSHiKOWTrz.  That  is  what  I  meant;  yes.  sir. 

Chairman  Miller.  Rather  than  saying  the  artincial  lines  should  be 
followed. 

Dr.  GheRBHiiTOwrrz.  Yes. 

Chairman  Miller.  It  doen't  necessarily  follow  those  are  true. 

Mr.  Daddario.  I  find  myself  intrigued  by  the  organizational  setup 
you  suggested  in  working  our  way  through  this  morass  of  problems.  In 
fact  you  tie  all  the  various  pollution  problems  together,  emphasizng, 
and  reemphasizing  for  us  that  these  cannot  be  separated  one  from  the 
other. 
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And  yet,  I  wonder  about  the  time  inyolved  in  the  formation  of 
these,  and  the  chairman  of  these  comimttees  waking  together  see- 
ingthere  is  no  problem  of  antagonism. 

The  government  is  being  diar^ed  already  with  certain  responsi- 
bilities of  establishing  the  air  quality  standards.  How  do  we  prevent 
the  situation  from  becoming  catastrophic  while  we  are  establishing 
this  very  nice  organizational  structure  f 

Dr.  Gebshinowitz.  Well,  I  would  be  the  last  to  deny  that  an  or- 
ganizational structure  can  be  inhibiting  rather  than  assisting  in  prog- 
ress. However,  I  think  in  this  particular  case  the  assignment  of 
responsibility  for  short-range  solutions  to  these  engineering  conxmit- 
tees,  combined  with  the  simultaneous  assigning  of  some  responsibility 
to  each  of  the  chairman  for  making  sure  that  he  is  looking  over  the 
should^  of  the  others  around,  is  already  some  assurance  that  rash 
things  would  not  be  done  but  also  that  more  important  thin^  will 
be  d^ie  quickly  without  waiting  for  a  complex  mteraction  of  com- 
mittees. I  think  the  mere  realization  that  there  is  such  a  structure,  that 
tJiere  are  channels  available  to  these  specialized  q>ecific  committers,  to 
obtain  the  kind  of  advice  and  information  that  interacts  with  them,  is 
enough  in  itself  to  take  care  of  the  lack  of  interaction.  It  provides  for 
inunediate  support,  immediate  application  of  knowledge.  At  the  same 
time  it  provide  for  fairly  immediate  application  of  Hiowledge  from 
interactmg  disciplines. 

I  don't  mink  it  is  necessary,  as  I  conceive  it,  for  each  of  these  com- 
mittees to  delay  any  recommendation  until  everyone  else  has  had  a 
chance  to  look  at  it  I  think  that  is  not  the  wav  they  are  intended  to 
work.  It  is  just  as  long  as  they  are  conscious  tney  have  that  broads 
responsibility,  they  will  almost  automatically  start  to  incorporate 
that  way  of  tiunking  into  their  recommendations. 

Chairman  MiLiiER.  Doctor,  have  you  ever  taken  a  look  at  the  Na- 
tional Council  on  Marine  Resources  and  Engineering  Development,  or 
the  work  that  is  being  done  in  the  Space  Council?  I,  as  a  member 
of  the  Merdiant  Marme  and  Fisheries  Committee,  8  or  9  years  ago 
was  made  the  first  Chairman  of  the  Committee  on  Oceanography  after 
the  Academy  of  Science  rendered  its  report. 

There  had  never  been  a  complete  study  of  this  kind  within  Gov- 
ernment. The  first  thing  we  found  was  that  oceanography  was  centered 
primarily  in  seven  agencies  of  Government  Although  there  had  been  an 
interagency  committee,  it  was  on  the  third  or  fourth  echelon  and  every- 
<me  would  nave  to  go  home  or  work  their  way  up  to  the  Secretary  and 
on  down.  Nothing  was  done,  so  much  so  that  there  was  no  one  place 
in  Government  you  could  go  and  find  out  what  was  being  done  in  this 
field.  There  was  duplication. 

Well,  one  of  the  first  things  we  did  was  to  set  up  the  calibration 
center.  We  tried  it  by  law  and  it  got  bogged  down  but  fortunately, 
a  very  fine  Under  Secretary  of  the  Navy  succeeded  in  getting  an 
authorization  through  under  the  general  powers  of  the  President. 

We  found  that  there  was  no  standard  for  instrumentation  in  the 
field  of  oceanography,  even  in  the  private  sector.  Woods  Hole  wanted 
to  do  something;  they  wanted  to  do  something  else  at  La  Joy  a,  Tex. 
Many  were  g^ttmg  into  this  field  because  of  exploration.  So  we  estab- 
lished the  calibration  center  so  that  we  could  standardize. 
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Now  we  have  an  agency  headed  by  the  Vice  President  and  staffed  by 
a  competent  man  who  can  direct  its  activities. 

If  It  wasn't  for  the  National  Space  Council,  because  space  program 
was  scattered  in  numerous  agencies;  I  don't  tnink  our  space  program 
would  be  where  it  is. 

Now,  do  you  think  that  if  we  had  some  sort  of  environmental  agency 
comparable  to  this  council  that  we  could  make  more  progress  than  we 
could  in  trying  to  reorganize  the  Government?  Because  every  chair- 
man feels  this  is  giving  up  of  authority,  when  you  know  it  might  be 
good  to  do  so.  You  don't  like  to  establish  a  precedent. 

Have  you  looked  at  this  or  has  the  Academy  of  Engineering  looked 
at  it? 

Dr.  Gershinowttz.  Yes,  Mr.  Miller,  I  think  those  are  veiy  impor- 
tant and  valuable  precedents  and  examples  we  can  use  in  dealing  with 
the  environments. 

Chairman  Miller.  I  think  this  can  be  a  new  form  that  we  can  take  to 
get  solutions  for  some  of  these  distinct  problems.  I  am  inclined  to  think 
sometimes  local  government  can  handle  them.  I  live  in  the  San  EVan- 
cisco  Bay  area  that  is  governed  by  one  of  the  first  very  successful  air 
pollution  boards.  Mr.  Linskj^  is  responsible  for  it.  I  had  the  privilege 
of  going  over  to  the  University  of  West  Virginia  at  his  invitation  the 
otlier  day.  In  our  own  city.  Alameda,  we  disposed  of  the  waste  by 
dumping  it  into  the  bay  or  burned  it  down  at  the  bay.  They  used  to 
do  this  at  Berkeley. 

The  board  put  a  stop  to  burning,  even  the  burning  on  these  dumps. 
This  just  raised  the  aickens.  The  citv  fathers  said,  "We  have  about 
5  more  years.  What  are  we  going  to  do  when  that  is  gone?"  They  are 
still  worried.  

Then  they  brought  in  a  coimterproposal.  The  mavor  said,  "What 
are  you  doing?  You  are  stopping  burning;  this  smoke  isn't  going  to 
hurt  you,  but  the  rats  will."  I  tell  you  the  housewives  and  people  con- 
cerned with  burning  were  ready  to  turn  turtle  when  they  pictured  rats 
running  all  over  the  place.  We  controlled  the  rats,  and  the  burning.  I 
don't  know  what  we  are  going  to  do  with  it.  There  is  not  much  more 
of  the  bay  we  can  fill  in.  I  realize  the  importance  of  this. 

I  wonder,  in  view  of  some  of  these  things  that  have  taken  place,  if 
you  can  depend  too  much  upon  local  authorities.  Left  to  local  au- 
thorities, the  instance  I  cited  m  my  own  hometown,  we  would  still  be 
filling  and  burning.  But  they  consented  to  an  environment  group  com- 
ing into  the  bay  area  that  could  override  them.  Thank  goodness  we  are 
not  burning  anything. 

Dr.  GERsiiiNowrrz.  I  said,  Mr.  Miller,  that  the  responsibility  for 
criteria  and  standards  are  definitely  those  of  the  Federal  Gt>vemment, 
rather  than  local  authorities. 

Chairman  Miller.  I  don't  know,  it  might  be  Federal,  but  I  do  think 
you  have  to  have  some  sort  of  a  regional  part. 

Dr.  Gershixowttz.  Regional,  certainly. 

Chairman  Miller.  I  could  cite  cases  where  one  small  political  sub- 
division blocked  stream  control ;  it  would  have  been  much  more  eco- 
nomical on  a  watershed  basis.  You  get  into  these  little  jealousies. 

Mr.  Daddario.  T  don't  see  any  particular  conflict.  Dr.  G^rshinowitz, 
with  what  you  said  and  what  the  chairman  is  talking  about.  I  quite 
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agree  with  him  that  unless  it  is  done  in  the  Tight  way  it  will  stifle 
progress.  You  would  take  advantage  of  various  alternatives  to  accom- 
plish what  ou^ht  to  be  accomplished,  and  if  it  was  spelled  out  in  the 
ri^t  way,  public  opinion  would  demand  it  be  done. 

Dr.  Gershinowitz.  Yes;  exactly. 

Mr.  Daddario.  Did  I  hear  you  say  that  we  ought  to  take  this 
matter  of  establishing  criteria  and  put  it  into  the  National  Bureau 
of  Standards. 

Dr.  Gershinowitz.  No.  I  said — I  better  read  what  I  said  just  to 
make  it  sure.  I  would  like  to  read,  or  requote  my  statement,  which 
involves  the  National  Bureau  of  Standards. 

The  factual  data  on  which  the  standards  and  criteria  shonld  be  fixed  should 
be  developed  by  an  institntlon  or  agency  which  does  not  have  a  responsibility 
for  policymaking  or  enforcement  of  a  particular  aspect  of  the  pollution-resources 
question.  An  agency  that  has  served  a  similar  function  is  the  Bureau  of  Standards. 

Chairman  Miller.  We  will  buy  that. 

Mr.  Daddario.  You  are  not  saying  the  Bureau  of  Standards.  What 
you  are  doing  is  offering  an  opportunity  for  a  solution  by  having  one 
central  agency  which  could,  m  fact,  establish  these  standards. 

Dr.  Gershinowitz.  Yes. 

Mr.  Daddario.  Dr.  Gershinowitz,  we  have  reached  the  time  when  we 
have  to  bring  this  meeting  to  a  close. 

I  appreciate  your  testimony  and  the  work  which  you  have  done  in 
the  National  Academy  of  Engineering.  You  have  been  a  great  help 
to  this  committee. 

Dr.  Gershinowitz.  Thank  you.  Mr.  Daddario.  I  assure  you  we 
consider  it  not  only  our  responsibility  but  our  pleasure  to  continue  to 
work  with  you  andvour  committee. 

Mr.  Daddario.  Thank  you  ever  so  much. 

Chairman  Miller.  I  would  like  to  join  the  chairman  of  the  sub- 
committee in  that  comment,  Doctor. 

Mr.  Daix)ario.  This  committee  will  adjourn  until  tomorrow  morn- 
ing at  10  o'clock  at  this  same  place. 

(Whereupon,  at  12:45  p.m.,  the  subcommittee  adjourned  until 
10  a.m.,  Thursday,  March  14, 1968.) 
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ENVIRONMENTAL  QUALITY 


TfitnEtSBAY,  HABCH  14,  1968 

House  of  Representatives, 
Committee  on  Science  and  Astronautics, 
Subcommittee  on  Science,  Research,  and  Dbvelopbcent, 

Washington^  D.C. 

The  subcommittee  met,  pursuant  to  adjournment,  at  10 :08  a.m.,  in 
room  2825,  Raybum  House  Office  Building,  the  Honorable  Emilio  Q. 
Daddario  (chairman  of  the  subcommittee)  presiding. 

Mr.  Daddario.  This  meeting  will  come  to  order. 

Our  first  witnesses  today  are  colleagues  who  have  introduced  bills 
concerning  a  Council  on  Environmental  Quality  and  a  Council  of 
Ecological  Advisers. 

Tliese  concepts  are  very  interesting  to  me,  and  I  am  pleased  to  see 
the  thoughtful  work  which  has  gone  into  their  preparation. 

I  would  |>oint  out  the  train  of  thought  which  is  contained  in  these 
recommendations  coincides  somewhat  with  suggestion  of  a  technology 
assessment  board  as  indicated  in  H.R.  6698. 

We  have  had  considerable  discussion  of  all  kinds  here  of  a  super- 
agency  management  coordination  function,  and  I  frankly  have  not 
reached  any  firm  conclusions  as  to  the  exact  form  of  structure  which 
would  best  meet  the  problem.  Therefore,  I  am  pleased  to  have  the 
opportunity  to  hear  from  my  colleagues  who  have  given  a  great  deal 
of  time  and  attention  to  this. 

Congressman  John  D.  Dingell,  of  Michigan,  has  been  an  ardent 
champion  of  the  environment  for  many  years.  The  viewpoints  which 
he  has  brought  to  conservation  policy  have  been  enligntening  and 
persuasive,  'fiierefore,  it  is  no  surprise  to  me  to  see  his  great  interest 
m  this  particular  field. 

Congressman  Dingell  is  also  an  old  friend  who  has  appeared  before 
this  committee  before.  We  have  always  found  his  testimony  to  be  of 
great  interest  and  of  great  help  to  us  in  our  deliberations. 

Mr,  Dingell,  we  will  be  very  happv  to  hear  from  you  at  this  moment 
and  recognize  that  you  are  in  a  rash  to  go  off  somewhere  elpe. 

(The  text  of  H.R.  7796,  introduced  by  Mr.  Dmgell,  and  HJS.  13211, 
introduced  by  Mr.  Tunney,  follows.  H.R.  14606,  introduced  by  Mr. 
Matsunaga,  and  H.R.  14627,  introduced  by  Mr.  Gorman,  are  identical 
to  H.R.  13211.) 

[H.R.  7796,  90th  Cong.,  first  seas.] 

A  BILL  To  establish  a  CouncU  on  Envtronmental  Qaallty,  and  for  other  purposes 

Be  it  enac4e4  ^  the  Senate  and  House  of  Repreeentativee  of  the  United 
Stetes  of  America  in  Conffreee  aeeembled^  That  this  Act  may  be  cited  as  the 
''EQTironmental  Quality  Act  of  1967". 

(421) 
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Sec.  2.  The  Congress,  recognizing  the  profound  Impact  of  man's  activity  on 
the  interrelations  of  all  components  of  the  natural  environment,  both  living 
and  nonliving,  and  the  critical  importance  of  restoring  and  maintaining  environ- 
mental quality  to  the  overall  welfare  and  development  of  man,  declares  that 
it  is  the  continuing  policy  of  the  Federal  Government,  in  cooperation  with  State 
and  local  governments,  urban  and  rural  planners,  industry,  labor,  a^colture, 
science,  and  conservation  organizations,  to  use  all  practicable  means  and  meas- 
ures, including  financial  and  technical  assistance,  in  a  manner  calculated  to 
foster  and  promote  the  general  welfare,  to  create  and  maintain  conditions  under 
which  man  and  nature  can  exist  in  productive  harmony,  and  fulfill  the  social, 
economic,  and  other  requirements  of  present  and  future  generations  of  Amer- 
ican& 

SEa  3.  The  President  shall  transmit  to  the  Congress  annually  beginning  June 
30,  1968,  an  Environmental  Quality  Report  (hereinafter  referred  to  as  the 
''report")  which  shall  set  forth  (1)  the  status  and  condition  of  the  major  natural, 
man-made,  or  altered  enyironmental  classes  of  the  Nation,  indnding,  but  not 
limited  to,  the  air,  the  aquatic,  including  marine,  estuarine,  and  fre^  water, 
and  the  terrestrial  environment,  including,  but  not  limited  to,  the  forest,  dry- 
land, wetland,  range,  urban,  suburban,  and  rural  environment;  and  (2)  current 
and  foreseeable  trends  in  management  and  utilization  of  such  environmoits  and 
the  effects  of  those  trends  on  the  social,  economic,  and  other  requirements  of  the 
Nation. 

Sbo.  4.  (a)  There  is  created  in  the  Bzecutive  Office  of  the  President  a  Council 
on  Environmental  Quality  (hereafter  referred  to  as  the  "Council").  Hie  CouncO 
shall  be  composed  of  three  members  who  shall  be  appointed  by  the  Pi^sideiit,  by 
and  with  the  advice  and  consent  of  the  Senate,  each  of  whom  shall  be  a  person 
who,  as  a  result  of  his  training,  experience,  and  attainments,  is  excepticmally 
qualified  to  analyze  and  interpret  environmental  Information  of  all  kinds,  to 
appraise  programs  and  activities  of  the  Goveriiment  in  the  light  of  the  policy 
set  forth  in  section  2  of  this  Act,  and  to  formulate  and  recommend  national 
policy  to  promote  the  improvement  of  our  environmental  quality. 

(b)  The  Council  may  employ  such  officers  and  employees  as  may  be  necessary 
to  carry  out  its  functions  under  this  Act  In  addition,  the  Council  may  employ 
and  fix  the  compensation  of  such  experts  and  consultants  as  may  be  necessary 
for  the  carrying  out  of  its  functions  under  this  Act,  in  accordance  with  section 
8109  of  title  5,  United  States  Code  (but  without  regard  to  the  last  sentence 
thereof). 

( c)  It  shall  be  the  duty  and  function  of  the  Council — 

(1)  to  assist  and  advise  the  President  in  the  preparation  of  the  Environ- 
ment Quality  Report; 

(2)  to  gather  timely  and  authoritative  information  concerning  the  con- 
ditions and  trends  in  environmental  qualities  both  current  and  proq[>ectlTe, 
to  analyze  and  interpret  such  information  for  the  purpose  of  determining 
whether  such  conditions  and  trends  are  interfering,  or  are  likely  to  inter- 
fere, with  the  adiievement  of  the  policy  set  forth  in  section  2  of  this  Act 
and  to  compile  and  submit  to  the  President  studies  relating  to  8ud!i  condi- 
tions and  trends ; 

(3)  to  appraise  the  various  programs  and  activities  of  the  Federal  (3ov- 
emment  in  the  light  ot  the  policy  set  forth  in  section  2  of  this  Act  for  Che 
purpose  of  detennlnlng  the  extent  to  which  such  programs  and  actiyities  are 
contributing  to  the  achievement  of  such  policy,  and  to  make  recomm^ida- 
tions  to  the  President  with  respect  thereto ; 

(4)  to  develop  and  recommend  to  the  President  national  policies  to  fost<»r 
and  promote  the  improvement  of  environmental  quality  to  meet  social,  eco- 
nomic and  other  requirements  of  the  Nation ;  and 

<5)  to  make  and  furnish  such  studies,  reports  thereon,  and  recommenda- 
tions with  respect  to  matters  of  policy  and  legislation  as  the  President  may 
request 

(d)  The  Council  shall  make  an  annual  report  to  the  President  in  May  each 
year. 

(e)  In  exercising  its  powers,  functions,  and  duties  under  this  Act — 

(1)  the  Council  shall  consult  with  such  representatives  of  science,  indus- 
try, agriculture,  labor,  conservation,  organizations.  State  and  local  govern- 
ments, and  other  groups,  as  it  deems  advisable ; 

(2)  the  0>uncil  shall,  to  the  fullest  extent  possible,  utilize  the  services, 
facilities,  and  information  (including  statistical  information)  of  public  and 
private  agencies  and  organizations,  and  individuals,  in  order  that  duplica- 
tion of  effort  and  expense  may  be  avoided. 
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(HJl.  18211, 90tli  Cong.*  first  sess.] 
A  BILL  To  create  in  tbe  Ezecntlve  Office  of  the  President  a  Council  of  Ecological  Advisers 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  assembled.  That  this  Act  may  be  cited  as  the  **B3cological 
Advisers  Act  of  1967", 

Sec.  2.  (a)  There  is  created  in  the  Executive  OflSce  of  the  President  a  Council 
of  Ecological  Advisers  (hereafter  in  this  Act  referred  to  as  the  "Council"). 
The  Council  shall  be  composed  of  nine  members  who  shall  be  appointed  by  the 
President,  by  and  with  the  advice  and  consent  of  the  Senate,  and  shall  include 
representatives  of  science,  industry,  and  major  areas  of  ecological  and  environ- 
mental concern.  The  President  shall  designate  one  of  the  members  of  the  Council 
as  chairman  and  one  as  vice  chairman,  who  shall  act  as  diairman  in  the  absence 
of  the  chairman. 

(b)  The  Council  shall  study  the  national  environment  and  the  national  ecology, 
including  the  atmospheric,  aquatic,  and  terrestrial  environment,  relating  each 
area  of  study  to  the  health,  social,  and  economic  needs  of  the  United  States. 
The  Council  shall — 

(1)  report  regularly  to  the  President  on  the  state  and  condition  of  our 
national  environment,  and  report  yearly  on  its  activities ; 

(2)  advise  and  assist  the  President  on  the  formulation  of  national  policy 
to  protect,  preserve,  and  improve  our  national  environment ; 

(3)  seek  long-range  solutions  to  environmental  and  ecological  problems 
created  by  both  man  and  nature ; 

(4)  gather  information  concerning  the  conditions  of  the  environment, 
drawing  as  much  as  possible  on  existing  sources,  and  make  such  information 
available  to  all  organizations  and  individuals,  both  public  and  private ; 

(5)  coordinate  research  between  and  among  public  and  private  agencies, 
organizations,  and  individuals  for  the  purpose  of  promoting  advances  in 
research  and  eliminating,  to  the  extent  desirable,  duplication  of  efforts ;  and 

(6)  promote  cooperation  between  pi^llc  and  private  agencies,  organiza- 
tions, and  individuals  at  all  levels  of  government  in  the  area  of  ecological 
and  environmental  protection,  preservation,  improvement,  control,  and 
research. 

(c)  The  Council  shall  give  priority  to  the  following  areas :  air  pollution,  water 
pollution,  solid  wastes,  atmospheric  radiation,  and  environmental  noise  (espe- 
cially problems  associated  with  sonic  booms).  One  year  from  the  date  of  the 
enactment  of  this  Act,  the  Council  shall,  with  respect  to  the  areas  of  priority, 
submit  to  the  President — 

(1)  an  appraisal  of  all  policies  and  programs  effected  wholly  or  partially 
by  Federal  funds ; 

(2)  recommendations  for  continued  Federal  support  to  existing  policies 
and  programs ;  and 

(3)  proposals  for  any  new  policies  or  programs  deemed  necessary  by  the 
Council  for  the  promotion  of  the  health,  social,  and  economic  needs  of  the 
United  States  as  such  needs  relate  to  ecological  and  environmental 
conditions. 

Sec.  3.  (a)(1)  Each  member  of  the  Council  except  the  Chairman  appointed 
from  private  life  is  entitled  to  $100  per  diem  when  engaged  in  the  actual  per- 
formance of  the  duties  of  the  CJouncil,  including  travel  time. 

(2)  Members  of  the  Council  who  are  oflScers  or  employees  of  the  United  States 
are  not  entitled  to  additional  pay  for  their  service  as  members  of  the  Council. 

(b)  Each  member  of  the  (>)uncil  may  be  allowed  travel  expenses,  including 
a  per  diem  allowance,  in  accordance  with  section  5703(b)  of  title  5>  United  States 
Code,  when  engaged  in  the  performance  of  services  for  the  Council. 

(c)  Section  5313  of  title  5  of  the  United  States  Code  is  amended  by  adding 
at  the  end  thereof  the  following  new  paragraph  : 

"(20)  Chairman,  Council  of  Ecological  Advisers." 

(d)  The  Council  shall  appoint,  without  regard  to  the  provisions  of  title  5, 
United  States  Code,  governing  appointments  in  the  competitive  service,  such 
personnel  as  it  deems  advisable,  and  prescribe  their  basic  pay  without  regard 
to  the  provisions  of  chapter  51  and  subchapter  III  of  chapter  53  of  such  title, 
relating  to  classification  and  General  Schedule  pay  rates,  at  rates  not  in  excess 
of  the  maximum  rate  of  the  General  Schedule  in  section  5332  of  such  title. 

(e)  The  C^ouncil  may  procure  the  temporary  or  intermittent  services  of  experts 
or  consultants  or  an  organization  thereof,  including  stenograi^ic  reporting  serv- 
ices, in  accordance  with  section  3109  of  title  5,  United  States  Code,  but  without 
regard  to  the  last  sentence  thereof. 
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STATEMENT  OF  HON.  JOHN  S.  BINOELL,  HEMBEE  OF  CONOBESS 

FBOH  HICHIOAN 

Mr.  DiNGELL.  Mr.  Chairman,  I  want  to  express  my  particular  appre- 
ciation to  you  for  the  privilege  of  being  before  this  committee.  I  also 
wish  to  express  to  you  my  sincere  thanks  for  the  privilege  of  working 
with  you  on  legislation  in  the  area  of  preservation  of  our  environment 

I  wish  to  express  apologies  to  the  committee,  in  that  I  am  forced  by 
circumstances,  including  the  fact  that  several  Members  of  Congress 
are  waiting  for  me  elsewhere,  to  perhaps  abbreviate  somewhat  my 
testimony  before  this  distinguished  bod^  this  morning. 

I  would  like  to  commend  the  committee.  My  valued  friend,  the 
distinguished  and  able  chairman,  the  gentleman  from  Connecticut, 
for  his  interest  in  this.  This  is,  I  think,  something  that  is  very  much 
in  the  frontiers  of  the  law  and  the  wise  use  of  natural  resources. 

It  is  something  where  a  man  has,  as  of  this  time,  not  really  placed 
his  foot  down  lor  the  first  time. 

I  think  that  the  wisdom  of  the  Chair  and  the  members  of  the 
committee  in  inquiring  into  this  problem,  of  the  wise  use  of  environ- 
ment, is  something  for  which  Americans  in  many  generations  to  come 
will  have  cause  to  be  deeply  grateful  and  express  a  very  real  and 
lasting  gratitude  to  the  Chair  and  to  the  members  of  the  committee. 

For  the  record,  Mr.  Chairman,  my  name  is  John  D.  Dingell.  I  am 
a  Member  of  Congress  from  the  16th  Con^ssional  District.  If  I  may, 
Mr.  Chairman,  I  would  like  to  simply  insert  my  statement  in  the 
record,  perhaps  summarizing  very  briefly. 

Mr.  Daddario.  You  may  proceed  in  that  way,  Mr.  Dingell.  We  will 
put  in  the  record  your  full  statement. 

Mr.  Dingell.  1  have  submitted  to  the  committee,  Mr.  Chairman,  a 
statement  and  a  very  brief  analysis  of  II.R.  7796,  of  which  I  am  the 
author. 

For  a  number  of  years,  Mr.  Chainnan,  I  have  been  much  concerned 
about  the  problems  of  onr  environment,  what  mankind  is  doing  to  it. 

It  is  my  experience  that  man  little  knows  the  effects  of  what  he  is 
doing,  where  he  does  he  oftentimes  dcsregards  those  effects  which 
almost  invariably  are  destnicHve  and  with  great  frequency,  in  fact 
almost,  complete  regularity,  highly  destructive — either  for  mankind  or 
his  future  interests  in  this  earth  and  cm  this  world  of  ours. 

It  is  my  experience,  Mr.  Chairman,  that  we  have  found  no  wav  of 
putting  together  a  real  understanding  of  what  we  are  doing,  an<i  we 
have  no  agency  that  is  chargeable  solely  with  resjwnsibility  for  contin- 
uing scrutiny  of  what  we  are  doing. 

We  lack  knowledge;  we  lack  organization:  we  lack  the  ability  to 
establish  a  lasting  policy  and  to  appropriately  evaluate  the  effects  of 
what  we  do.  There  is  very  little  that  man  does  with  his  enormous  tech- 
nological capability  that  does  not  have  a  tremendous  impact  upon  the 
environment,  much  of  which  is  either  unforeseen  or  unforeseeable 
under  the  present  state  of  affairs.  It  is  fair  also  to  say,  Mr.  Chairman, 
that  the  handling  of  environmental  problems  is  totally  disorganized 
within  the  government.  For  years  I  was  chairman  oi  the  Subcom- 
mittee on  Oceanography,  and  it  was  our  subcommittee's  purpose  to 
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try  and  bring  some  order  out  of  the  oceanographic  endeavors  of  this 
country.  It  was  my  experience  during  this  time  that  first  of  all,  the 
establishment  of  an  institution  in  the  form  of  a  department  within  the 
Federal  Government  was  not  a  resolution  to  the  problem.  That  it  would 
simply  set  up  additional  competition  and  additional  duplication.  It 
would  not  arrive  at  any  organization  in  that  area.  It  would  not  enable 
the  bringing  of  more  real  order  out  of  the  rather  chaotic  circumstances 
that  happen  to  exist  in  the  field  of  oceanography.  I  believe  the  same 
general  principles  apply  to  the  matter  before  this  committee,  and  would 
urge  that  the  device  that  was  finally  utilized  by  the  Congress  after  a 
number  of  drafts  be  utilized  here.  I  urge  an  organism  which  would  gen- 
erally be  responsible  for  the  handling  of  ecological  or  environmental 
problems  in  a  wise  and  orderly  fashion  by  coordinating  departmental 
efforts. 

It  was  my  experience  that  the  establishment  of  a  new  department 
would  accomplish  very  little  except  to  multiply  the  competitions  that 
happen  to  exist. 

I  oelieve  a  worthwhile  and  meaningful  device  exists  for  the  estab- 
lishment of  order  out  of  the  rather  chaotic  use  of  our  environment 
that  happens  to  exist  today. 

Perhaps  the  best  model  for  this  is  the  Council  of  Economic  Advisers 
who  have  for  years  engaged  in  trying  to  establish  some  order  out  of  the 
rather  chaotic  and  laissez  faire  economic  system  that  this  country  had 
had  for  many  years.  The  remarkable  success  of  that  agency  is  pretty 
well  known  by  all  persons,  whether  they  be  conservatives  or  liberals 
in  the  field  of  economics. 

And  the  success  of  this  country  in  establishing  a  remarkable  pat- 
tern of  growtli  and  an  extraordinary  pattern  of  economic  stability  is  in 
large  part  traceable  to  the  Council  of  Economic  Advisere  established 
under  the  Full  Employment  Act  of  1946. 

It  is  my  belief,  Mr.  Chairman,  that  if  something  similar  wei^e  done, 
using  this  as  a  model  in  the  field  of  environmental  use,  we  might  well 
look  forward  to  something  similar  happening  in  the  field  of  environ- 
mental sciences. 

I  have  had  a  number  of  contacts  and  a  great  deal  of  correspondence 
with  the  ecologists  and  odiers  in  this  area  and  they  have  uniformly  and 
warmly  endorsed  and  accepted  the  idea  that  something  of  this  sort 
should  be  done. 

I  could  not  offer  you  any  assurances  over  the  shoi-t  haul  that  great 
things  could  be  acomplished,  but  I  believe  that  the  experiences  that 
we  have  had  with  similar  problems,  referring  now  again  to  the  Council 
of  Economic  Advisers,  and  of  course  to  the  efforts  that  we  have  finally 
successfully  achieved  to  order  our  environmental  research  in  the  field 
of  oceanography,  that  I  can  offer  you  rather  firm  expectation  that  over 
the  long  period  the  knowledge  that  is  necessary  tor  man  to  live  in 
hannony  with  his  environment  and  to  understand  the  changes  he  is 
making,  how  these  changes  may  be  modified  and  controlled,  so  that  he 
may  look  forward  to  long  term  availability  of  resources,  will  flow 
from  the  establishment  of  a  council  on  environmental  quality,  or  per- 
haps council  of  ecological  advisers,  as  it  has  been  called.  This  idea 
goes  back  to  some  discussions  I  had  with  the  task  force  established 
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by  Secretary  Gardner,  when  they  appeared  in  the  city  of  Detroit  about 
3  years  ago.  At  that  time  I  pointed  out  the  chaos  that  exists.  Favor- 
able recommendations  in  this  direction  did  flow  from  the  Secretary's 
task  force. 

This  is  the  history,  Mr.  Chairman,  of  the  matter.  I  would  suggest 
to  the  Chair  that  since  this  is  essentially  an  embiyonic  concept,  and 
since  there  is  a  great  deal  that  we  do  not  Know,  we  should  utilize  to  the 
fullest  degree  possible  the  principle  of  allowing  this  agency  the  maxi- 
mum of  freedom  that  we  can  afford  it.  In  its  early  days  we  should  af* 
ford  it  perhaps  only  the  most  limited  kind  of  staff  that  is  necessary 
to  carry  out  its  responsibilities. 

The  Council  of  Economic  Advisers  exists  with  a  very  limited  staff, 
and  does  provide  great  work.  I  believe  starting  slow  and  small  in  this 
way  would  provide  the  basis  for  whatever  growth  is  necessary  in  fu- 
ture times  as  the  knowledge  becomes  more  comprehensive  and  as  the 
organism  has  gained  experience  and  ability,  and  has  begun  to  establish 
a  meaningful  program  for  establishing  the  order  that  is  necessary 
in  our  use  of  the  environment. 

With  those  remarks,  Mr.  Chairman,  I  wish  a^ain  to  commend  you, 
and  members  of  the  committee,  for  your  scrutiny  into  this  very  im- 
portant matter.  It  is  my  hope  that  something  of  this  kind  will  come 
about  at  an  early  time  because  we  are  franHy  playing  Russian  rou- 
lette with  our  future,  and  with  our  environment.  There  is  strong  reason 
to  think  unless  something  very  drastic  is  done  in  this  country  the  pol- 
lution of  or  air,  soil,  atmosphere,  waters,  may  conceivably  mark  the 
beginning  of  the  extinction  of  mankind. 

Certainly,  the  possibilities  of  change  in  the  oxygen  balance  in  the 
air,  the  exhaustion  of  the  oxygen  supply,  change  in  the  nitrogen  bal- 
ance, exceeding  the  capacity  of  photosynthesis  to  replace  oxygen  in 
the  air,  or  perhaps  the  excessive  pollution  of  the  oceans,  may  now  be 
taking  place,  may  be  marking  at  this  time,  without  our  knowledge, 
the  beginning  of  tne  extinction  of  mankind. 

I  tmnk  the  only  w  ay  we  can  ever  reallv  come  to  an  orderly  imder- 
standing  of  these  matters  so  that  we  can  head  them  off  calmly  in  time 
that  future  generations  won't  blame  us  for  our  stewardship  of  our 
resources  is  to  establish  a  device  of  the  kind  I  have  indicated,  a  coim- 
cil  of  environmental  quality  or  ecologist  advisers. 

Mr.  Daddario.  The  gentleman  from  Michigan  is  to  be  complimented 
for  the  advice  he  has  given  us  this  morning,  and  the  strong  feeling 
not  only  about  his  own  bills  but  the  whole  matter  of  the  environment. 

I  would  like  to  ask  him  just  one  question  if  he  has  the  time. 

Mr.  DiNGELL.  Certainly. 

Mr.  Daddario.  You  have  referred  to  the  Council  of  Economic  Ad- 
visers as  a  model  of  the  structure  which  you  contemplate  in  the  legis- 
lation you  are  proposing. 

I  wonder  how  you  correlate  this  with  the  Federal  Council  for 
Science  and  Technology  and  its  Committee  on  Environmental  Qual- 
ity, under  the  control  of  Dr.  Homig,  which  provides  within  the 
executive  branch  some  structure  withm  which  environmental  activi- 
ties would  be  controlled  and  could  be  developed,  including  as  I  under- 
stand it,  a  recommendation  that  an  annual  report  be  made. 
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Mr.  DiNOEEL.  I  must  confess  to  you,  Mr.  Chairman,  I  am  a  little 
troubled  about  exactly  where  the  organism  is  placed  or  what  it  be 
called. 

My  experience  with  the  Office  of  the  Science  Advisers  to  the  Presi- 
dent has  been  that  almost  without  exception  that  the  individual  who 
holds  that  office  and  the  staff  with  whom  he  works  are  outstanding  men. 
They  are,  however,  it  is  my  feeling,  rather  timorous  in  that  they  lack 
both  the  strong  concern  over  these  problems,  manifested  in  public 
statements,  that  would  necessarily  flow  from  an  organism  like  the 
council  of  ecological  advisers  or  council  on  environmental  quality. 

It  is  my  feelinff  that  they  also  lack  sufficient  dimity  in  the  scheme 
of  things  to  really  have  the  kind  of  impact  that  is  necessary  in  the 
light  of  the  magnitude  of  the  problem  as  we  know  it  exists.  Now  we 
don't  know  exactly  what  the  problem  is  and  we  don't  know  exactly 
what  the  effects  of  the  abuse  of  our  environment  are.  But  we  know 
they  can  be  disastrous,  and  we  have  enough  evidence  to  indicate 
that  the  time  of  disaster  may  be  nearer  at  hand  than  most  realize.  I 
happen  to  think  that  the  institution  you  mentioned  is  not  going  to  be 
sufficient  under  the  long-term  needs  of  the  country. 

I  have  the  feeling  that  the  only  way  we  can  get  sufficient  attention 
focused  on  enviromnental  problems  is  to  set  up  as  H.R.  7796  would, 
and  other  bills  would,  independent  organisms  within  Grovemment, 
not  directly  under  the  thumb  of  the  President.  And  I  think  the  Sci- 
ence Adviser  has  the  defect  he  is  too  much  under  the  President's 
thumb.  The  agency  to  which  I  refer  must  be  made  up  of  men  who  are 
renowned  in  prestige  in  their  fields,  made  up  of  men  of  ability,  expe- 
rience, high  attainments,  exceptionally  qualified  as  the  bill  would 
provide — ^to  carry  forward  their  responsibilities  is  the  way  to  handle 
this.  It  must  be  independent  to  be  effective. 

I  think  the  Science  Adviser  is  a  fine  step^  and  I  think  an  office  under 
him  is  certainlv  a  step  forward,  but  I  think  it  lacks  the  i)restige,  I  think 
it  lacks  the  ability,  I  think  it  lacks  the  dignity,  I  think  it  lacks  the 
prestige  that  is  necessarv  to  make  the  kind  of  progress  that  is  going 
to  have  to  be  made  in  just  the  new  few  years  to  preserve  mankind 
in  this  country  and  on  this  earth.  With  the  technological  demands  we 
are  making  on  our  resources,  the  waste  problems  that  we  have,  and 
the  other  problems  like  pesticides  which  are  very,  very  troublesome 
in  the  long  pull  we  must  have  the  effectiveness  which  comes  of 
independence. 

Mr.  Daddario.  John,  thank  you  ever  so  much. 

Mr.  DiNGELL,  I  again  wish  to  commend  j^ou.  I  am  delighted  to  see 
that  somebody  with  authority  to  do  sometliing  within  this  body,  and 
with  the  committee  responsibility  appropriate  for  the  consideration 
of  legislation  is  working  on  this  ijroblem.  I  do  hope,  Mr.  Chairman, 
in  early  time  some  kind  of  legislation — ^I  don't  advocate  it  necessarily 


be  mine  or  any  other  Member's,  but  just  some  kind  of  legislation 
comes  forth  from  this  committee  because  I  think  this  is  one  of  the 
major  problems  this  country  is  going  to  face  in  the  years  to  come.  I 
am  qrrateful  to  see  vou  are  doing  it. 

Mr.  Daddarto.  Thank  you. 

Mr.  DixoELL.  Thank  you,  Mr.  Chairman. 

(The  prepared  statement  of  Hon.  John  D.  Dingell  is  as  follows:) 
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PREPARED  STATEMENT  OF  HON.  JOHN  D.  DINQELL,  MEMBWR  OF 
CONGRESS  FROM  MICHIGAN 

Mr.  Chairman  and  Members  of  the  Subcommittee,  tor  tbe  record,  my  name  is 
John  D.  Dingell;  I  am  a  Member  of  Congress  from  the  Sixteenth  District  of 
Michigan.  I  wish  to  thank  the  Chair  and  Subcommittee  for  giving  me  this 
opportunity  to  testify  in  behalf  of  my  bill,  H.R.  7796. 

Mr.  Chairman,  mankind  is  playing  an  extremely  dangerous  game  with  his 
environment.  Unless  we  change  our  ways,  mankind  faces  the  very  real  possibility 
of  extinction  from  misuse  of  environment. 

For  centuries,  man  has  exploited  and  freely  used  the  resources  provided  by 
his  natural  environment,  unhampered  by  restrictions,  secure  in  his  belief  that 
nature's  bounty  would  last  forever,  heedless  of  any  consequences  in  his  headlong 
rush  toward  greater  power  and  prosperity. 

For  the  last  two  hundred  years,  Western  man's  attitude  toward  his  environ- 
ment has  been  characterized  by  an  emphasis  on  economic  motives.  The  industrial 
revolution  which  has  provided  us  with  the  gift  of  technology  also  inaugurated 
specialization  and  division  of  labor  as  prerequisites  for  production  for  profit. 
Technology  could  be  used  profitably  if  production  were  specialized ;  indeed,  tlie 
profit  margin  often  depended  on  the  technological  capability  of  an  enterprise. 
In  turn,  this  idea  produced  improved  technology  with  even  greater  capabilities. 
Our  Nation's  wealth  was  founded  on  technological  progress  spurred  on  by  the 
profit  motive. 

However,  this  single-minded  attention  to  production  for  profit  resulted  in 
severe  social  problems.  Dislocation  of  the  labor  force,  a  highly  mobile  society, 
rapidly  changing  manpower  needs,  were  some  of  them.  More  importantly, 
specialized  production  technology  took  no  heed  of  the  wastes  created  by  it 
A  producer,  intent  on  manufacturing  a  better  mousetrap  did  not,  in  those  days, 
need  to  concern  himself  with  the  pollutants  and  wastes  his  plant  dumped  in- 
discriminately into  the  air,  the  water,  the  surrounding  countryside.  This  was 
someone  else's  problem.  He  did  not  need  to  concern  himself  with  the  noise 
his  factory  made,  or  the  clogged  roads  caused  by  his  delivery  trucks.  A  coal 
mine  operator  did  not  worry  about  the  scarred  landscape  left  after  a  mine 
was  abandoned,  the  severe  erosion  caused  by  rain  water  coursing  down  hills 
stripped  of  vegetation  so  access  roads  and  auxiliary  service  plants  for  a  mine 
could  be  installed  and  the  mine  operated  at  its  full  technological  capability. 

It  is  the  force  of  these  now  accumulated  changes,  of  unre0tri<^^  and  un- 
coordinated manipulation  and  neglect  inherited  from  past  generations  which 
is  haunting  us  today.  Not  too  long  ago.  Admiral  Hyman  Rickover  stated : 

**In  the  brief  span  of  time — e  century  or  80 — that  we  have  had  a  science-based 
wasted  irreplaceable  fuels  and  minerals  and  perpetrated  incalculable  and 
technology,  what  use  have  we  made  of  it?  We  have  multiplied  inordinately, 
irreversible  ecological  damage.  On  the  strength  of  our  knowledge  of  nature,  we 
have  set  ourselves  above  nature.  We  presume  to  change  the  natural  environ- 
ment for  all  the  living  creatures  on  this  earth." 

It  is  simple  enough  to  detect  the  deterioration  in  our  present  natural  envtroii- 
ment.  Air  and  water  pollution,  rising  mountains  of  solid  wastes  beiiifl:  di^pNo»d 
of  by  antiquated  methods,  roads  and  highways  choked  by  rapidly  tncreastng 
numbers  of  automobiles,  decayed  neighborhoods,  rising  deeibels  of  noise,  dis- 
appearing open  spaces,  all  represent  a  backdrop  for  Americap  life  in  the  second 
half  of  the  20th  century.  John  Kenneth  Galbraith  provided  us  with  a  thumb- 
nail sketch  of  this  situation  in  his  "Affluent  Society*' : 

"The  family  which  takes  its  mauve  and  eerise,  air-oonditioaed,  pQwer-steered, 
and  power-braked  automobile  out  for  a  tour  passes  through  cities  t^at  are  bad^ 
paved,  made  hideous  by  litter,  blighted  buildings,  billboards,  and  posts  for  wires 
that  should  long  since  since  have  been  put  underground  ♦  •  •  they  picnic  on 
exquisitely  packaged  foods  from  a  portaJHe  icebox  by  a  polluted  stream  and 
go  on  to  spend  the  night  at  a  park  which  is  a  menace  to  the  public  health  and 
morals.  Just  before  dosJng  off  op  an  air  mattress,  beneath  a  nylon  tent,  amid 
the  stench  of  decaying  refuse,  they  may  reflect  vaguely  on  the  curious  unevenness 
of  their  blessings.  Is  this,  indeed,  the  American  genius?" 

Our  natural  environment  must  maintain  a  constant,  delioatw  balance.  If  any  of 
its  components  are  jarred  by  a  pollutant,  by  the  overenthusiastic  use  of  a  pes- 
ticide, by  overcrowding,  the  ^ke  effects  will  be  many  and  varied  on  the  whole 
environment  Our  knowledge  of  the  nature  and  extent  of  some  of  these  effects 
is  inadequate.  We  have  been  warned  by  scientists,  citizens'  organizations,  pubUe 
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officials  and  goTenunent  agencies  of  the  dangers  and  consequences  of  such  up- 
setting agenta  as  air  pollution,  water  pollution,  excessive  noise,  urban  blight, 
the  population  explosion.  We  do  react  to  crises  in  our  environment  but  we 
anticipate  and  avoid  them  only  occasionally  and  haphazardly.  Public  awareness 
and  interest  in  a  problem  is  allowed  to  lag  as  soon  as  its  critical  stage  has  passed. 
We  have  not  yet  learned  that  we  must  consider  the  natural  environment  as 
a  whole  and  assess  its  quality  continuously  if  we  really  wish  to  make  strides 
in  improving  and  preserving  it.  In  his  recent  message  to  the  Congress  on  con- 
servation. President  Johnson  said: 

*Technology  is  not  something  which  happens  once  and  then  stands  still.  It 
grows  and  develops  at  an  electric  pace.  And  our  eflPorts  to  keep  it  in  harmony 
with  human  values  must  be  intensified  and  accelerated.  Indeed,  technology  itself 
is  the  tool  with  which  these  new  environmental  problwns  can  be  conquered." 

There  have  been  many  thoughtful  proposals  made  on  how  to  deal  with 
the  problem  of  our  rapidly  deteriorating  environment  They  have  come  from  the 
scientific  community,  from  government  agencies,  from  private  groups  reflecting 
the  varied  concerns  of  their  members.  There  have  been  suggestions  ranging 
from  the  establishment  of  select  Congressional  subcommittees  to  the  use  of 
nongovernmental  "environmental  think  tanks"  or  "resources  intelligence 
agencies"  to  avoid  any  bias. 

H.R.  7796,  which  I  introduced  on  March  23,  1967,  expresses  my  conviction 
that  we  need  the  vigorous  involvement  in  this  problem  on  the  part  of  the  Execu- 
tive Office  of  the  President  of  the  United  States.  The  uwJerwriting  of  a  national 
strategy  for  overall,  long-term  environmental  management  would  guarantee 
continued  public  interest  and  willingness  for  long  term  planning.  I  propose  that 
the  President  begin  to  submit  to  the  Congress  an  annual  report  of  the  status 
of  our  natural  resources  coixpled  with  an  assessment  of  the  current  and  an- 
ticipated trends  of  their  utilization  and  the  effects  of  such  utilization  on  public 
health  and  welfare. 

Such  an  assessment  would  make  it  possible  for  us  to  eliminate  potential  abuses 
at  the  source  rather  than  having  to  undertake  the  costly  and  time  consuming 
effort  to  control  and  abate  an  environmental  Insult  after  It  has  occurred.  To  issue 
a  meaningful  and  accurate  report,  a  great  deal  of  information  and  knowledge 
must  be  gathered,  beginning  with  an  understaiMHng  of  fundamental  environ- 
mentail  and  ecological  factors  which  must  be  controlled  in  order  to  achieve  and 
noaiatain  a  desirable  and  attainable  environmental  quality.  We  must  develop  a 
systematic  approach  toward  maintaining  a  healthy  and  livable  environment  as 
a  whole  and  abandon  the  idea  of  focusing  oar  efforts  on  specific,  isolated  forms  of 
envlromnental  contamination. 

To  aid  tiie  President  in  accomplishing  this  task,  I  propose  to  create  In  the 
Executive  Office  of  the  President  a  Council  on  Environmental  Quality  composed 
of  three  members  who,  aa  a  manH  of  their  education  and  training  coupled  with 
experience  an4  personal  accomplishmenta,  would,  be  exceptionally  qualified  to 
analyze  and  interpret  enyir^omental  information,  aod  assess  remedial  programs 
and  activities  in  terms  of  immediate  and  long-range  planning  goals. 

The  CouaeU  woiOd  thua  be  the  focal  point  foar  all  oiew  and  authoritative  data 
cowxTDiug  the  9totus  and  trends  in  enviroamental  quality.  It  would  interpret 
these  data,  analyze  their  usefulness  an^  importance,  and  iafona  the  President 
of  their  impact  on  the  national  ecology  as  a  whole.  Based  pu  its  finddngs,  the 
Ooun<?il  would  then  piake  appropriate  recommendations  for  Federal  action 
designed  to  foster  and  Improve  environmental  quality  ''to  meet  social,  economic, 
and  other  reqiriresients  of  the  Nation." 

J  agree  with  those  who  maintain  that  Federal  action  alone  is  inadequate.  I 
firmjy  believe  that  coordination  and  close  contact  must  be  maintained  at  all 
times  with  State  and  local  agencies,  industry,  urban  planners,  agriculture,  con- 
serration  groups,  and  the  scientific  oommmiity.  I  theripfore  recommend  that  the 
Council  consult  rcgolarly  witib  all  these  ei'oups  and  make  the  fullest  use  of  their 
servicea,  fiacilities  and  information  of  all  kinds.  We  need  sustained,  wholehearted 
public  support  for  a  program  of  this  magnitude,  and  there  is  no  better  way  of 
than  to  enlist  the  help  and  active  understanding  of  every  qualified  individual. 

There  may  not  always  be  agreement  on  a  good  policy  to  follow.  But  thtre 
would  at  least  be  a  concensus  of  what  is  bad  in  our  environment.  This,  too, 
would  give  us  a  basis  on  which  to  select  an  effective  remedial  program. 

Numerous  agencies  and  departments  are  now  engaged  in  extensive  research, 
surveys,  data  collection  and  evaluations  of  ecological  phenomena  and  the  results 
of  man-made  manipulaftlons  of  his  natural  environment  However,  the  Council 
would  provide  a  top  level,  independent  body,  unencumbered  by  the  demands  and 
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politics  of  operating  programs  and  indiTidual  interests,  free  to  draw  independent 
conclusion  and  to  formulate  a  broad  policy  which  would  be  of  nationwide  benefit. 

I  am  pleased  that  this  Subcommittee  is  continuing  its  inquiry  into  the  status 
and  condition  of  our  natural  environment.  My  bill,  a  brief  analysis  of  which  is 
submitted  for  the  record,  was  referred  by  the  Committee  on  Interior  and  Insular 
Affairs  to  the  Committee  on  Science  and  Astronautics  on  April  17, 1967,  It  is  my 
sincere  hope  that  it  will  be  acted  on  favorably  by  the  Committee. 

We  know  that  man,  as  the  dominant  species,  is  the  focal  point  of  his  environ- 
ment. Man  has  created  the  environmental  problems  which  confront  him  today ; 
he  must  now  move  swiftly  to  remedy  them  in  order  that  the  environment  may 
continue  to  meet  his  needs  rather  than  destory  him.  We  can  no  longer  subordinate 
environment  to  our  technology;  rather,  technology  must  become  a  servant  to 
our  natural  environment,  shaped  and  adapted  to  the  conditions  we  want  to  live  in. 
Enactment  of  H.R.  7790,  the  proposed  Environmental  Quality  Act,  can  effectively 
aid  us  in  a  nationwide  effort  to  consider  the  consequences  of  our  actions  and  take 
a  rational  approach  toward  improving  and  maintaining  the  chosen  quality  of  our 
environm^it. 

Mr.  Daddario.  Our  next  witness  is  the  Conffressman  from  Hawaii, 
Mr.  Spark  M.  Matsunaga,  who  has  introducea  a  bill,  H.R.  14605. 

We  are  pleased,  Mr.  JHatsunaga,  to  have  you  here  this  morning.  We 
are  anxious  to  listen  to  your  advice  and  recognizing  that  you  have  a 
statement,  you  can  proceed  in  any  way  you  like. 

STATEMENT  OF  HON.  SFABX  H.  HATSTTNA6A,  HEHBEK  OF 
CONOBESS  FROM  EAWAU 

Mr.  Matsunaga.  Thank  you,  Mr.  Chairman  and  members  of  the 
subcommittee. 

Since  the  statement  is  very  short,  Mr.  Chairman,  I  will  read  it  for  the 
purpose  of  conserving  time. 

Mr.  Chairman  and  members  of  the  subcommittee,  I  thank  you  for 
this  opportimity  of  appearing  before  you  and  expressing  my  views 
with  respect  to  H.R.  14605,  a  bill  to  create  in  the  Executive  Oimces  of 
the  President  a  Council  of  Ecological  Advisers. 

This  is  an  identical  bill  introduced  by  my  colleague  from  California, 
Mr.  Tunney. 

The  distinguished  Secretary  of  the  Interior,  Mr.  Stewart  L.  Udall,  a 
former  Congressman  from  Arizona,  has  summed  up  our  traditional 
attitudes  toward  our  environment  in  these  words : 

We  have  accepted  noise,  foul  air,  (and)  dirty  rivers  as  inevitable  consequences 
of  indnstrialization  .  .  .  But  now  we  are  changing  oar  basic  assnmpdons.  We 
have  been  a  filthy  generation.  What  wlU  become  of  our  grandchildren  if  we  don*t 
change  our  ai^proach? 

Secretary  Udall's  concern  is  shared  by  men  of  science  who  have 
voiced  their  opinions  with  increasing  frequenw  in  recent  months. 
There  is  a  sense  of  urgency  in  the  scientific  world  tnat  meaningful  stud- 
ies ought  to  be  undertaken — and  soon — ^in  the  field  of  ecology,  the 
branch  of  science  which  deals  with  the  relationdiip  of  living  organisms 
to  their  environment,  including  man  and  his  surroundings. 

An  understanding  of  the  need  that  H.R.  14605  and  similar  bills 
would  fulfill  may  be  gained  by  a  closer  look  at  the  study  of  ecology  it- 
self and  what  it  involves.  The  basic  unit  in  ecological  studies  is  the 
ecosystem,  which  is  the  total  complex  of  plants,  animals,  terrain, 
cHmate,  etc.  For  example,  a  forest  area  may  'be  studied  as  an  ecosystem. 
Such  a  study  would  include  the  interrelationships  between  the  trees, 
the  smaller  plants  and  animals  living  in  the  forest,  and  nonliving  fac- 
tors such  as  climate  and  soil  conditions. 
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In  a  broader  view,  nations,  continents,  or  even  the  entire  planet, 
may  be  considered  to  be  a  large  and  complex  ecosvstem  in  whidi  man 
and  his  activities  play  an  important  role.  On  a  planetary  scale,  there 
are  a  number  of  disturbing  theories  concerning  the  effects  of  man's 
activities  on  the  ecology  of  the  earth.  For  example,  there  are  theories 
that  large-scale  emission  of  carbon  dioxide  is  warming  the  climate^  or, 
conversely,  that  the  emission  of  exhaust  gases  from  jet  airplanes  into 
the  upper  atmosphere  is  cooling  the  climate.  It  has  even  been  suggested 
that  various  human  activities,  notably  the  poisoning  of  marine  plant 
life  by  water  pollution,  may  result  in  the  depletion  of  the  world's 
oxygen  supply.  None  of  these  theories  has  been  proven  to  be  either  true 
or  false,  but  the  mere  fact  that  these  possibilities  exist  serves  to  under- 
line our  ignorance  in  the  field  of  ecology  and  our  need  for  more  knowl- 
edge and  more  study  in  this  relativelv  neglected  science. 

It  is  to  the  well-earned  credit  of  the  Congress  of  the  United  States 
that  legislation  has  recently  been  enacted  and  other  legislation  is  pres- 
ently under  consideration  to  halt  or  curb  the  ever  growing  contamina- 
tion of  our  air,  water  and  soil.  In  the  consideration  of  sudi  legislative 
measures,  however,  I  am  sure  that  members  of  Congress,  with  possibly 
a  few  exceptions,  would  be  the  first  to  admit  their  lack  of  scientific 
knowledge  and  background  to  delve  into  these  environmental  problems 
in  depth  and  to  determine  the  nature  and  effect  of  the  interrelation- 
ships which  the  science  of  ecology  encompasses. 

For  the  reasons  I  have  stated,  and  in  order  to  provide  a  continuing 
link  with  the  future,  the  establishment  of  a  Council  of  Ecological  Ad- 
visers is  a  necessary  complement  of  the  legislative  effort  to  improve 
man's  status  in  relation  to  his  total  environment.  Under  the  terms  of 
H.R.  14605  and  similar  bills,  the  Council  of  Ecological  Advisers  would 
study  the  national  environment  and  ecology,  giving  advice  and  assist- 
ance to  the  President  on  the  formulation  of  national  policy  to  protect, 
preserve,  and  improve  our  national  environment.  The  Council  would 
conduct  an  appraisal  of  the  various  Federal  programs  dealing  with  the 
environment  and  would  direct  the  coordination  of  these  programs. 
First  priority  will  be  given  to  five  key  problem  areas :  air  pollution, 
water  pollution,  solid  wastes,  atmospheric  radiation,  and  environ- 
mental noise  (especially  sonic  boom  problems) .  However,  the  Council 
would  not  be  limited  to  these  areas  ana  would  be  expected  to  study  other 
ecological  problems  as  they  arise. 

The  Council  would  be  made  up  of  nine  members,  to  be  appointed  by 
the  President  with  the  advice  and  consent  of  the  Senate,  and  would 
include  representatives  of  science,  industry,  and  major  areas  of  eco- 
logical ana  environmental  concern. 

Mr.  Chairman  and  members  of  the  subcommittee,  I  urge  your  favor- 
able consideration  of  H.K.  14605. 

Thank  you  very  much. 

In  closing,  Mr.  Chairman,  I,  too,  wish  to  join  my  colleagues  who 
preceded  me  in  congratulaitng  the  chairman  lor  bringing  tms  matter 
to  an  early  hearing. 

Mr.  Daddario.  Mr.  Matsunaga,  you  make  before  this  committee  a 
very  persuasive  argument  for  the  need  to  do  something  in  this  area.  I 
am  particularly  pfeased  by  the  kind  of  approach  you  have  taken  and 
the  language  which  you  have  used  in  your  remarks,  because  it  shows 
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an  increasing  development  in  the  Congress  of  an  awareness  and  an 
ability  to  handle  this  kind  of  a  problem. 

I  think  as  we  in  the  subcommittee  see  it  and  others  see  this,  too, 
there  is  developinig  within  the  community  generally  a  confidence  in 
our  ability  to  handfe  matters  of  this  problem. 

We  had  some  ecologists  in  here  the  other  day  headed  by  Dr.  La- 
ment Cole,  from  Cornell  University.  He  touched  on  this  subject  and 
many  others.  He  was  quite  confident  about  the  programs  in  being  and 
those  proposed. 

These,  as  we  examined  them^  were  programs  which  depend  a  great 
deal  on  the  international  bioWical  program.  The  international  biologi- 
cal program  on  the  other  hand  depends  on  the  support  we  are  going  to 
be  able  to  give  it  in  the  Congress.  If,  in  fact,  this  is  not  funded,  these 
programs,  upon  which  they  are  so  much  dependent,  will  not  be  brought 
about.  A  great  deal  we  do  not  know  will  then  not  be  learned  so  that  we 
can  legislate  with  knowledge  on  the  subject. 

This  committee  will  be  making  some  recommendations  about  the  in- 
ternational biological  program.  I  do  think  it  is  going  to  be  important 
for  all  of  us  to  see  that  this  gets  support,  because  imless  it  does  we  will 
not  have  developed  the  knowledge  necessary,  not  only  in  this  country, 
but  in  this  whole  hemisphere. 

I  bring  this  up  because  I  do  think  that  our  concern  will  show  itself 
unless  we  do  have  a  successful  international  biological  program  from 
the  standpoint  of  U.  S.  involvement. 

Mr.  Matsunaqa.  I  appreciate  the  chairman's  mentioning  of  the  in- 
ternational biological  project  because  it  is  my  information  Siat  a  study 
is  expected  to  be  made  of  Hawaii  and  the  waters  surrounding  Hawaii — 
a  study  which  is  primarily  based  upon  the  fact  that  Hawaii  is  an 
isolateci  community,  thousands  of  miles  away  from  the  mainland  of 
the  United  States,  as  well  as  from  the  Asian  mainland.  It  is  hoped 
that  the  study  will  be  made  soon  enough,  before  industrialization  will 
oatch  up  so  much  in  Hawaii  that  it  will  have  ruined  the  basic  ingredi- 
ents of  the  study  before  the  study  is  made. 

I  join  with  the  chairman  in  the  hope  that  the  international  biological 
project  will  be  given  full  support  by  all  countries  involved. 

Mr.  Daodario.  How  does  the  Committer  on  Environmental  Quality 
fit  into  the  scheme  of  things?  This  is  the  same  question  I  asked  Con- 
gressman Dingell. 

Mr.  Matstjnaoa.  The  Committee  on  Environmental  Quality  no  doubt 
serves  a  very  laudable  purpose  within  its  own  sphere  of  work.  How- 
ever, I  see  the  proposed  Council  as  a  preemptive  coordinating  body. 
As  was  expressed  by  Mr.  Dingell,  the  Coimcil  would  provide  the  im- 
pact necessary  to  emphasize  the  urgency  of  the  problems  which  now 
face  us.  I  think  this  can  come  about  only  by  the  establishment  of  an 
independent  agency,  such  as  that  suggested  by  the  bills  now  before  the 
committee. 

Mr.  Daddario.  Are  there  any  questions  ? 

Mr.  LuKENS.  No  questions. 

Mr.  Daddario.  Thank  you  ever  so  much. 

Mr.  Matsunaga.  Thank  you  very  much. 

Mr.  DADDARia  Our  next  witness  is  the  Congressnmn  from  Oalif omia, 
Mr.  John  V.  Tunney. 
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John,  we  welcome  you  here.  As  the  chairman  of  the  subcommittee, 
I  haye  a  particular  mildness  for  the  gentleman  from  California,  be- 
cause his  early  and  formative  years,  which  we  believe  have  added  to 
his  capabilities  and  strength,  took  place  in  Connecticut. 

We  look  to  him  as  the  supporting  Congressman  from  Clearfield 
County  which  he  knows  so  well,  and  which  knows  him  so  well.  I  have 
found  over  the  course  of  time  that  we  in  Connecticut,  as  well  as  the 
people  in  California,  have  every  reason  to  be  proud  of  the  gentleman. 

I  am  especially  pleased  he  has  taken  such  great  interest,  as  Mr.  Din- 
gell  and  Mr.  Mat^maga  have,  in  the  problems  of  our  environment.  It 
shows  a  growing  tendency  on  the  part  of  the  Congress  to  be  concerned 
not  only  with  the  impact  of  pollution  on  our  environment,  but  with  an 
overall  problem.  We  cannot  separate  water,  soil,  and  air  pollution,  one 
from  the  other  as  we  have. 

Mr.  Tunney,  in  his  statement  and  in  his  private  conversations  with 
me,  has  been  particularly  concerned  about  the  way  these  things  are 
managed — how  do  we,  in  fact,  put  together  the  structure  of  these  things 
and  apply  our  beet  talents  and  resources  to  come  to  a  solution  about 
these  problems  before  they  become  disastrous. 

Mr.  Tunney,  we  are  happy  to  have  you  here  and  happy  to  hear  you. 

STATEMENT  OF  HOK.  JOHN  V.  TU1I5ET,  MEHBEK  OF  COHORtlSB 

T&OV,  CAUFDBKIA 

Mr.  TuNXEY.  Thank  you,  Mr.  Chairman.  I  can't  tell  you  what  a 
great  pleasure  it  is  for  me  to  appear  before  your  committee  because 
perhaps  more  than  any  other  man  in  Grovernment  you  have  shown 
leadership  that  I  think  is  going  to  be  needed  to  bring  about  a  resolution 
of  our  environmental  problems,  and  the  one  saa  note  that  I  have 
about  my  residence  in  Connecticut  is  that  I  didn't  come  from  a  district 
where  I  could  have  voted  for  vou  because  you  were  in  Congress  while 
I  was  still  in  Connecticut,  and  unfortunately  I  came  from  a  different 
county.  But  I  want  you  to  know  that  the  nutmeg  as  a  part  of  my  early 
life  certainly  has  helped  me  take  care  of  the  citrus  farmers  out  in 
California.  You  are  very  gracious  to  allow  me  to  make  a  few  remarks 
today  about  H.R.  13211,  my  bill  to  create  a  Council  of  Ecological 
Advisers. 

I  would  like  to  say  that  my  statement  is  rather  long,  and  if  it  could 
be  made  a  part  of  the  record  I  would  like  to  just  make  a  few  excerpted 
remarks  from  my  statement. 

Mr.  Daddario.  Without  objection  it  will  be  entered  into  the  record. 

Mr.  Tunney.  I  feel  perhaps  Congressman  Dingell  also  should  be 
mentioned  as  a  great  leader  m  this  effort.  His  bill  which  was  intro- 
duced before  mine  certainly  is  the  pilot  light  which  inspired  me  and 
my  bill  is  but  a  refinement,  in  mv  opinion,  of  his  legislation^  and  he 
certainly  is  to  be  complimented  for  nis  imagination  and  initiative  in 
this  area. 

I  feel  that  whether  we  have  a  council  of  environmental  advisers  or 
a  council  with  ecological  advisers  makes  no  difference,  but  what  we 
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do  need  is  a  council  at  the  Presidential  level  co(»rdinatin^  all  the  pro- 
grams that  the  Federal  Grovemment  has  to  handle  the  pofiution  of  our 
environment. 

I  feel  that  a  council  of  ecological  advisers  would  be  heli>fal  in  estab- 
lishing in  the  Office  of  the  Presidency,  a  basic  policy  objective.  It  would 
have  ^e  advantage  of  being  able  to  take  an  overview  of  all  the  environ- 
mental problems,  whether  it  is  radiation,  air  pollution,  wat^:  pollutioii, 
it  makes  no  difference.  Essentially,  ecology  is  the  relationship  of  life 
to  the  environment  aroimd  life;^  and  our  major  concern  of  course  is 
man,  and  man's  relationship  to  his  environment. 

But  equally  important  is  the  relationship  of  plant  life  to  the  en viron- 
ment.  because  we  all  need  food,  and  animal  life  to  the  enviroomeot, 
whether  they  are  animals  that  we  eat,  or  whether  they  are  animals  in 
the  forest  that  are  a  part  of  our  heritage. 

And  so  I  think  tnat  we  have  to  imderstand  the  interrelationship 
between  life  and  environment  and  environment  and  life. 

I  think  this  is  not  being  done  at  the  present  time  by  any  govern- 
mental agency.  I  dont  feel  that  we  have  an  appreciation  of  the  inter- 
action of  all  kinds  of  pollution,  one  to  the  other,  and  to  all  kinds  of 
life. 

I  would  also  like  to  say  that  it  seems  to  me  that  it  necessarily  follows 
in  Government  that  when  you  recognize  that  there  is  a  problem,  for 
instance,  say,  with  water  pollution,  that  many  different  departments 
become  involved  in  trying  to  rectify  the  situation. 

We  have  for  instance  the  Department  of  the  Interior,  which  has  an 
obvious  interest  in  trying  to  abate  water  pollution,  but  we  also  know 
that  the  Department  of  Commerce  has  an  interest,  because  industry 
needs  water,  and  it  needs  good  quality  water,  and  so  they  have  an 
interest 

The  Department  of  Health,  Education,  and  Welfare  has  an  interest 
If  water  is  polluted  it  is  obviously  going  to  affect  the  health  of  human 
beings. 

And  so  you  have  a  division  of  responsibility,  and  sometimes  yoo 
have  a  duplication,  and  sometimes  the  d^artments  are  working  at 
cross  purposes  one  with  the  other.  So  it  is  for  this  reason  that  I  feel 
it  is  essential  that  we  have  a  council,  or  another  body,  whatever  you 
would  like  to  call  it,  which  is  capable  of  coordinating,  giving  a  sense 
of  direction,  and  advising  the  President  as  to  how  there  can  be  a  syn- 
thesis of  the  programs  tfitt  we  now  have  in  the  Federal  Government 

I  might  say  that  I  sent  a  copy  of  the  legislation  that  I  introduced 
to  a  number  of  leaders  in  environmental  and  ecological  problems 
throughout  the  country,  and  I  would  like  to  include  for  the  file  their 
responses  to  me  if  you  feel  that  that  would  be  appropriate.  And  then 
I  would  like  to  excerpt  from  the  letters  a  few  comments  which  I  think 
would  be  of  particular  interest  to  this  committee. 

( The  letters  referred  to  are  shown  in  app.  C,  p.  557.) 

Mr.  TuNNET.  Dr.  Frederick  Sargent,  chairman  of  the  Committee 
on  Human  Ecology  of  the  Ecological  Society  of  America,  wrote  that 
the  members  of  that  conunittee,  and  I  quc^: 

♦  ♦  ♦  decided  that  the  "Ecologleal  Advisers  Act  of  19er'  was  snfficieiitly  Im- 
portant to  demand  a  supporting  statement  from  the  Ck>nmiittee  as  a  whole. 
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Hughes  Aircraft  Co.: 

I  have  read  with  interest  and  approval  the  print  of  H.R.  13211  which  yon  pro- 
vided, and  your  speech  of  27  September  1967,  which  introduced  the  measure  to 
the  Congress.  I  endorse  the  principal  thrust  of  your  proposal  and  will  be  inter- 
ested to  observe  its  progress. 

W.  H.  Pickering,  director  of  the  Jet  Propulsion  Laboratory : 

The  matter  of  environmental  control  with  which  you  have  concerned  yourself 
in  H.R.  13211  is  unquestionably  one  of  vital  and  immediate  concern. 

The  letter  continues  for  four  pages  and  I  strongly  urge  each  mem- 
ber to  read  it 
Athelstan  Spilhaus,  president  of  the  Franklin  Institute : 

I  was  greatly  cheered  by  the  imaginative  and  comprehensive  approach  of  H.R. 
13211,  the  "Ecological  Advisers  Act  of  1967." 

He  then  spells  out  in  some  detail  his  ideas  for  solutions  to  the 
problems. 

Prof.  Norton  Nelson,  chairman  of  the  New  York  University  Medi- 
cal Center,  Institute  oi  Environmental  Medicine: 

Your  proposed  OouncU  of  Ecological  Advisers  goes  directly  to  this  point ;  the 
need  is  real  and  urgent 

Dr.  James  H.  Steiner,  medical  director  of  Eastman  Kodak  Co. : 

Although  it  has  been  my  privilege  to  give  testimony  on  a  number  of  occasions 
on  proposed  legislation,  I  cannot  remember  a  single  instance  when,  even  though 
I  favored  the  proposed  bill,  I  did  not  have  at  least  minor  modifications  to  sug- 
gest. Consequently  it  is  a  real  pleasure  to  teU  you  that  I  am  enthusiastic  about 
H.R.  13211.  and  would  strongly  urge  its  enactment,  as  one  of  the  most  important 
and  constructive  aotions  which  the  Congress  and  the  President  can  take. 

The  managing  director  of  the  National  Tuberculosis  Association : 

It  seems  to  us  that  the  time  is  ripe  for  the  type  of  National  CouncU  of  Ad- 
visers your  biU  proposes. 

Roy  E.  Peterson,  Litton  Systems,  Inc. : 

I  am  in  complete  agreement  with  this  proposed  legislation  since  I  firmly  be- 
lieve that  a  comprehensive  ecological  approach,  one  stressing  cost/benefit  as  well 
as  cost/efFectivenesB  represents  the  only  intelligent  response  to  our  total  problem. 

There  are  many  other  letters,  Mr.  Chairman,  which  I  could  read, 
but  which  I  taiow  the  committee  doesn't  have  time  for  me  to  read, 
that  I  would  like  to  introduce  into  the  file,  because  I  think  that  they 
are  pertinent. 

It  seems  that  there  is  almost  unanimous  support  from  people  who 
do  have  a  concern  about  this  problem,  that  something  should  oe  done 
and  should  be  done  now. 

We  just  can^  afford  to  wait  imtil  our  environment  becomes  so  pol- 
luted that  it  changes  the  basic  ecology  of  the  world,  of  our  planet, 
and,  therefore,  I  am  particularly  pleased  that  you  are  holding  these 
hearings,  that  you  have  such  a  tremendous  interest  in  the  problem, 
and  are  really  popularizing  this  concept  for  the  Nation. 

Mp.  Daddario.  The  service  you  have  rendered,  Mr.  Tunney,  not  only 
in  your  statement  but  the  indfication  of  support  by  the  letters  that  you 
have  given  us  is  inrportant  because  it  shows  the  dialog  developing  of 
an  important  kind.  People  are  becoming  interested. 

Congressman  Dinffell,  Matsunaga,  and  others  in  Congress  are  de- 
veloping b  relation^p  which  is  exisiemely  important. 
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Dr.  Sargent  who  wrote  one  of  the  letters  to  you  was  a  witness  that 
appeared  fef  ore  us. 

An  example  of  the  way  in  which  this  activity  is  growing  is  the 
University  of  Wisconan  branch  at  Green  Bay,  where  a  center  of  ecol- 
ogy is  in  fact  being  put  together.^ 

During  the  course  of  our  discussion,  one  of  the  witnesdefi  said  that 
he  did  not  know  of  any  place  where  this  was  being  done.  Dr.  Sai^nt 
was  able  to  show  that  there  was  one  place  at  Green  Bay,  and  then  it 
came  out  the  University  of  New  York,  at  Albany,  has  another  center 
being  created,  and  which  will  be  inaugurated  in  ceremonies  beginning 
this  coming  Sunday. 

I  can  recall  a  year  or  two  ago  when  we  were  dealing  with  the  sub- 
ject we  put  out  a  statement  which  in  the  first  line  contained  the  word 
"ecology."  One  of  the  reporters  who  had  been  covering  the  hearings 
thought  ecology  was  such  a  little  known  word  that  we  ought  to 
define  it  so  that  people  would  understand  it. 

In  the  time  since  we  find  that  this  is  no  lon^r  a  criticism.  People, 
in  fact,  are  beginning  to  associate  the  word  with  the  problem,  and  I 
think  this  is  a  sign  of  progress. 

We  will  certainly  take  into  consideration  what  you  hare  said^  and 
as  indicated  earlier  by  informal  remarks  to  me,  the  concern  you  have 
about  managing  these  programs. 

One  of  the  imderlying  purposes  for  these  hearings  is  that  w©  can 
take  a  look  at  the  agencies  of  government  involved  in  this  prop^m 
and  can  see  how  they  have  carried  out  recommendations  made  by 
the  Sargent  committee,  the  Spilhaus  committee,  and  others  that  have 
been  involved,  and  the  recommendations  that  this  committee  published 
as  a  result  of  our  hearings  on  the  envirbnment  a  year  or  so  ago. 

We  are  not  only  looking  at  this  in  depth  through  these  hearings, 
but  we  are  having  staff  work  done  on  it,  and  we  have  outside  consulting 
advice  of  a  highly  skilled  nature  which  will  be  able  to  give  us  a  hand 
in  the  report,  recommendations,  and  conclusions  we  reach  as  a  result 
of  these  hearings. 

So,  we  all,  I  think,  are  emphasizing  the  various  aspects  of  this 
problem  which  need  to  be  looked  at  seriously.  I  compliment  Mr. 
Matsunaga,  and  I  compliment  you  and  Mr.  Dingell  and  Mr.  Gorman, 
who  also  has  submitted  a  statement  for  the  record. 

I  am  pleased  to  note  congressional  support,  and  pleased  to  have  an 
opportunity  to  have  heard  from  you. 

]NIr.  TuNNEY.  Mr.  Chairman,  thank  you  very  much.  Just  one  last 
point  that  I  would  like  to  make,  and  that  is  I  think  that  it  is  very 
important  that  any  council  that  be  established  include  laymen,  citizens, 
nongovernmental  employees.  I  think  that  we  ought  to  have  .social 
scientists;  we  ought  to  have  city  planners;  we  ought  to  have  city 
administrators,  because  let's  face  it,  anything  that  man  does  in  the 
way  of  building  up  industry,  or  building  up  a  transportation  system, 
or  whatever  it  is,  it  is  going  to  pollute  the  environment  to  some  ejctent. 
And  this  is  a  question  of  a  trade  off  of  values.  We  know  that  when  we 
put  chemical  sprays  on  crops  that  to  a  sense  we  are  going  to  pollute 
the  water  systems  in  the  nearby  areas^  But  on  the  otiier  hand  this  is 
a  trade  off .  We  feel  to  elimiilate  the  pestft  id  more  iibportant  im  food 
than  the  minor  datnage  that  may  be  created  by  some  teater  pollution. 
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So  I  think  that  we  have  to  have  citizens  outside  of  government 
helping  to  make  these  value  judgments  of  what  the  trade  off  should 
be,  and  that  is  why  I  think  that  we  need  to  have  a  council  at  the 
Presidential  level  that  does  have  these  private  citizens  involved  in 
making  the  determinations  as  to  what  the  trade  offs  are  and  should 
be  in  the  future. 

Mr.  Daddario.  Thank  you,  Mr.  Tunney. 

(The  prepared  statement  of  Mr.  John  V.  Tunney  is  as  foDows:) 

PRBPAKED  STATEMENT  OF  HON.  JOHN  V.  TUNNEY,  MEMBER  OT 
CONGRESS  PROM  OAJilFORNIA 

America  has  been  blessed  with  abundant  resources.  Together  aU  of  our  re- 
sources comprise  the  basis  of  the  environment  of  the  wealthiest  nation  on  earth. 
Until  this  centuryt  our  Nation  was  primarily  ooonpled  with  the  development  of 
most  of  those  resourcee— with  the  mining  and  processing  of  mineral  deposits, 
the  planting  and  harvesting  at  the  land,  the  cutting  and  mllUng  of  timber,  the 
transport  and  industrial  uses  of  water,  and  the  mining,  drilling,  i>rocessing,  and 
combustion  of  fossU  fnels.  In  the  early  part  of  the  20th  centnry,  conservation  of 
some  of  the  overezploited  resources  of  our  country  became  a  national  interest. 
The  Government  began  to  take  steps  against  the  misuse  of  our  most  precious 
national  wealth,  next  to  our  people,  the  natural  resources  of  America.  Oharacter- 
istipally,  conservation  was  first  concerned  with  the  most  obvious  blemishes  result- 
ing from  earUer  misuse — denuded  timberland,  eroded  farmland,  very  inefficient 
and  wasteful  mining  and  processing  operations,  and  eventuaUy  polluted  and 
poisoned  waterways. 

In  the  past  two  decades  the  concern  over  the  resources  of  our  environment 
has  grown  immensely.  Not  only  are  we  concerned  with  the  impact  and  effect  of 
that  use  and  misuse  of  our  resources,  we  are  now  concerned  with  the  impact  and 
effect  of  that  use  and  misuse  throughout  our  environment  Man  and  nature  have 
alitered  our  environment;  and,  in  doing  so,  l»ave  altered  the  ecology  of  our 
Nation — the  interrelationship,  interaction  of  all  parts  of  our  environment  We  are 
no  longer  concenred  just  with  the  misuse  of  mineral  deposits  and  its  impact  on 
the  land;  we  are  also  concerned  with  t&e  poisoned  waters  resulting  from  poor 
mipe  drainage.  We  are  no  longer  concerned  just  with  the  agricultural  problems 
whidi  result  from  the  misuse  that  created  tlie  great  midwestera  Dust  Bowl,  we 
are  also  concerned  with  the  effects  of  the  dust  in  the  atmosphere  and  the  air 
breathed  by  milUons  of  people  in  those  agrioultufal  States.  We  are  no  longer 
concerned  just  wHh  the  inefficiency  and  waste  of  poor  smelting  and  metal 
processing ;  we  are  concerned  with  the  impact  of  poisonous  air  emissions  on  the 
lungs  and  lives  of  millions  of  urban  and  rural  dwellers. 

We  have  not  yet  dealt  wi^  these  problems  effectively.  We  have  no  even  con- 
sidered all  of  the  problems  besetting  our  environment  and  tiieir  effect  on  our 
ecology.  We  have  a  tendency  to  deal  with  problems  in  a  piecemeal  manner. 
We  do  not  anticipate  a  problem  in  a  eo-called  preventative  fashion.  Rather,  we 
let  problems  reach  a  point  where  we  must  try  to  cope  with  them  in  order  to 
keep  them  from  getting  even  more  out  of  hand.  This  certainly  has  been  the 
case  in  the  area  of  environmental  quality  control. 

The  Congress,  State  and  local  governments,  and  industries  have  only  recently 
begun  to  show  their  concern  and  awareness  of  the  problems  of  air  and  water 
pollution  in  the  face  of  the  ever-increasing  outcry  of  public  dissatisfaction.  We 
have,  however,  continued  to  act  in  our  manner  of  responding  to  problems  once 
they  have  bec<Mne  large  enough  to  attract  national  attention.  We  have  been 
caught  ill  prepared  to  deal  with  these  probl^ns,  and  the  indecisiveness  of  our 
legislation  is  indicative  of  our  lack  of  foresight  While  we  are  presently  looking 
at  the  two  giants  in  the  area  of  environmental  quality  control,  air  and  water 
pollution,  we  are  not  viewing  them  in  a  sophieticated  enough  manner,  nor  are 
we  paying  enough  attention  to  their  impact  on  each  other  and  on  the  entire 
environment  We  are  not  giving  enough  consideration  to  other  problems  which 
win  increase  with  our  national  growth  if  they  continue  to  go  on  unchecked. 

We  have  a  need  to  look  after  the  entire  enviromnent  and  the  ecology  of  that 
environment.  We  must  know  the  relationdiip  of  air  to  water  pollution,  and  of 
each  to  solid  waste  matter,  and  of  all  to  each  other.  We  muet  understand  the 
effects  of  radiation  on  all  forms  of  pollution,  the  effects  of  pollution  on  the  weather, 
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the  relationship  of  topography  to  pollution,  and  the  beneficial  combinations  of 
urban  planning  to  topography  and  the  relationship  of  that  combination  to  pollu- 
tion abatement  We  must  understand  the  impact  of  environmental  change  on 
human  beings,  and  how  the  changes  in  the  quality  of  the  atmosphere  and  the 
appearance  of  the  environment  affect  man  both  physiologicaUy  and 
phychologlcally. 

We  have  a  need  to  understand  our  physical  surroundings  and  the  ecology 
of  that  environment  better,  so  that  we  may  direct  our  efforts  at  beneficially 
alterning  our  environment,  and  so  that  we  may  be  able  to  foresee  future  problems 
that  could  be  averted  at  an  early  stage.  We  must  have  an  overview  of  our  sur- 
roundings so  that  we  can  understand  our  strengths,  weaknesses,  and  needs,  and 
act  accordingly. 

At  present  we  are  dealing  with  many  of  the  problems  of  our  environment  in 
many  areas  of  the  (Jovernment.  I  do  not  question  that  each  of  these  areas  has 
a  vspecial  and  particular  interest  in  its  area  of  aathority.  The  Public  Health 
Service,  in  the  Department  of  Health,  Education,  and  Welfare,  certainly  has 
appropriate  interest  in  air  pollution.  For  air  pollution  has  direct  effects  on  our 
health.  However,  the  Department  of  Tran^[)ortation  also  has  an  interest  in  air 
pollution  as  it  relates  to  automobiles  and  their  ability  to  create  air  pollution, 
and  as  it  relates  to  decreased  atnu>si^eric  visibility  which  affects  air  transporta- 
tion. Ck>mmerce  has  obvious  interests  when  one  of  the  great  sources  of  air  pol- 
lution is  industry ;  and  Agriculture  is  keenly  interested  in  the  impact  <^  polluted 
air  on  crops  and  vegetattotu  I  do  not  d^iy  that  each  of  these  departments  has 
a  specialized  and  necessary  interest  in  air  pollution. 

The  Department  at  the  Interior  has  an  important  concern  with  water  pollu- 
tion, for  it  has  jurisdiction  over  the  billions  of  gallons  of  water  which  com«  from 
areas  of  Interior's  jurisdiction.  The  Department  of  Housing  and  Urban  Develop- 
ment also  has  an  intense  interest  in  water  use,  for  it  must  concern  itself  wfih 
the  water  needs,  and  water  and  sewage  systems  of  thc)  great  cities.  Agricultural  use 
of  high  quality  water  is  a  need  that  speaks  for  itaelf.  Industrial  use  of  water 
again  involves  commerce,  and  there  are  obvious  health  needs  in  water  purification 
systems.  Again,  I  maintain  that  these  areas  aU  have  individual  legitimate  and 
necessary  authority  in  these  realms. 

The  Atomic  Energy  Commission  has  obvious  authority  in  the  area  of  radio- 
active materials.  The  Department  of  Health,  EducaUpn,  and  Welfare  has  interests 
in  the  health  aspects  of  these  potentiaU^  harmful  materials.  The  Department  of 
Defense  has  needs  for  nuclear  fuels,  and  every  Department  involved  with  water 
which  is  interested  in  desaUnisatioo  as  a  source  of  additional  fresh  water  has 
considered  atomic  facilities  for  such  processes.  These  interests  each  have  certain 
special  concerns,  and  I  feel  that  they  are  rightfully  exercising  authority  in  their 
own  particular  areas. 

I  could  go  on  and  on,  but  certainly  it  is  not  necessary.  There  is  nothing  wrong 
with  his  departmental  specialisation  in  related  fields;  it  is . advantageous  for 
the  Qovemment  to  look  at  problans  from  a  variety  of  i9)eciaUzed  pointe  of 
view.  There  are,  however,  some  major  needs  which  are  not  being  met. 

First  and  foremost  is  the  need  to  view  the  entire  environment  and  its  total 
ecological  interaction.  It  is  essential  to  relate  all  of  these  areas  of  interest  to 
each  other.  The  environment  is  certainly  composed  of  many  more  elements  than 
have  been  mentioned  here.  And  the  ecology  of  the  environment — the  interaction 
of  all  of  those  elements — is  something  that  I  could  not  entirely  explain  here 
for  we  do  not  yet  entirely  underv<«tand  it.  That  is  my  point.  The  understanding 
of  our  ecology  is  essential  if  we  hope  to  successfully  deal  with  the  many  problems 
of  our  environment  The  understanding  of  our  ecology  is  essential  if  we  hope 
to  create  programs  that  will  alleviate  our  environmental  problems.  Both  now 
and  in  the  future.  The  understaiMling  of  our  ecology  is  essential  if  we  are  to 
make  the  various  individual  programs  in  our  government  relate  effectively  to  one 
another,  and  to  advance  our  activities  in  the  realm  of  improving  the  entire  en- 
vironment And  effective  overall  view  of  the  environment  and  its  ecology  will 
enable  us  to  evaluate  the  effectiveness  of  our  present  efforts  throughout  the 
Government. 

It  is  for  this  reason  that  I  introduced  the  Ecological  Advisers  Act  of  1967. 
This  bill  proposes  the  creation  of  a  Council  of  Ecological  Advisers  in  the  £«xecn- 
tive  Ofilce  of  the  President 

The  purposes  of  this  Council  are  manyfold.  Primarily  this  branch  ot  the  Exec- 
utive OflSce  is  to  provide  an  overview  of  the  problems  of  the  ecology  of  the 
national  environm^it^  and  to  recommend  and  develop  ideas  and  concepts  tor  the 
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implementation  of  programs  designed  to  improve,  protect,  reclaim,  restore,  and 
conserve  the  various  aspects  of  onr  environment  The  CJoundl  is  to  establish  de- 
vices for  reviewing  the  effectiveness  of,  and  the  need  for  programs  throughout 
the  Federal  Government,  or  sponsored  or  supported  by  the  Federal  Gk)vemment, 
in  related  areas  of  environmental  or  ecological  quality. 

The  most  important  of  the  Council's  tasks  will  be  the  relating  of  the  various 
areas  of  environmental  interest  to  each  other,  and  the  development  of  creative 
concepts  and  plans  for  the  continual  improvement  of  the  ecological  and  environ- 
mental conditions  of  the  Nation. 

The  Council  is  also  to  direct  the  coordination  of  the  efforts  throughout  the 
Government  by  its  appraisal  of  programs.  Through  its  staff  and  research  facili- 
ties, it  is  to  streamline  and  coordinate  the  research  activities  of  the  various  areas 
of  Federal  interest  and  involvement  in  ecological  questions.  The  Council  will  also 
advise  the  President  on  the  allocation  of  funds  for  the  various  Federal  areas  in- 
volved with  environmental  questions. 

The  overview  of  the  Council  will  be  directed  at  the  entire  ecology  of  the 
CTivironment— from  the  point  of  view  of  man  and  his  needs.  Ecology  itself  is 
not  a  concept  which  directs  Itself  toward  the  effect  of  the  interaction  of  tiie 
elements  of  the  environment  on  one  individual  organism  or  element  However, 
in  the  case  of  the  Council,  we  are  interested  in  the  environment  and  its 
ecology  as  it  reOates  to  man.  The  Council  should  not  occupy  itself  with  the 
narrow  definition  of  each  constituent  element  of  the  environment,  but  rather 
with  the  overall  interaotion  of  the  constituent  elements  as  they  relate  to 
man  through  their  interaction  with  each  other  and  with  man.  The  Council 
must  take  a  larger  and  not  a  smaller  view  of  the  picture  of  the  environment. 
It  must  take  a  creative  and  comprehensive  look  at  the  ecology  of  our  environ- 
ment, concerning  itself  not  only  with  the  physical  implications  of  the  environ- 
ment, but  with  the  psychologioal  and  sociological  implications  of  the  conditions 
and  interactions  of  the  ecology  of  the  ^ivironment  on  man.  This  will  certainly 
include  both  the  man-made  as  well  as  the  natural  elements  of  the  environmont 

The  need  for  such  a  Council  is  clear.  I  have  been  in  contact  with  representa- 
tives from  industiy,  Federal  departments,  the  Executive  Offices,  and  sdentiflc 
specialists,  and  they  all  express  the  idea  that,  in  one  form  or  another,  some 
type  of  overseeing  body  is  necessary  to  deal  with  the  ever-increasing  and 
continually  proliferating  questions  and  areaa  of  authority  concerned  with  our 
environment.  They  all  affirm  that  an  ecological  view  is  necessary.  There  is  a 
need  to  develop  a  loi^-range  view  of  the  problem,  and  corresponding  long- 
T&nfce  pHL<ns.  There  is  a  need  to  see  that  those  areas  of  the  Ctovermnent  dealing 
with  various  environmental  problems  are  at>le  to  bring  all  resources  to  bear 
on  those  problems,  are  using  all  of  the  material  available  to  the  Federal  Govern- 
ment, are  not  duplicating  other  ^orts  and  programs,  and  are  far  reaching 
and  creative  in  their  efforts— with  an  understanding  of  the  relatlon^iip  of  their 
projects  and  work  to  other  related  undertakings,  other  places  in  the  public 
and  private  realms. 

It  is  only  fair  to  ask  questions  concerning  the  placement  of  such  a  council 
at  the  level  of  the  Executive  Office  of  the  President  Once  the  need  for  such 
a  body  was  determined,  careful  consideration  was  given  for  the  placement 
of  such  an  overseeing  policy  body.  During  the  course  of  deliberations,  the  places 
considered  for  such  a  governmental  function  varied  from  the  new  Cabinet- 
level  department  to  an  Assistant  Secretary  of  Health,  Education,  and  Welfare. 

It  has  become  increasingly  dear  that  a  body  creaited  to  deal  with  the  entire 
environmental  ecology  nrust  be  in  a  commanding  place  in  the  Government  if 
it  is  to  be  in  any  position  to  get  an  effective  overview  of  national  efforts  and 
is  to  be  a  fftr-reacMng  policy  determiner.  If  it  is  to  be  such  an  overseeing 
body,  it  cannot  be  placed  in  thb  structure  of  any  one  department  involved  in 
any  one  area  of  ecological  or  environmental  quality  control.  It  could  never 
oversee  or  direct  the  efforts  of  adtivities  in  other  departments  equal  in  stature 
to  the  department  in  which  it  was  a  subdivision.  Therefore,  creating  an  assistant 
secretary,  or  some  such  similar  position  in  an  existing  agency  would  essentially 
be  impractical  and  make  such  a  body  or  position  impotent 

On  the  other  hand,  th^e  is  no  desire  to  create  a  **sup^r  department" — a 
department  to  oolleot  all  of  the  various  environmental  quality  research  and 
control  functions  rooted  throughout  the  various  agencies  and  departments.  As 
stated  earlier,  there  are  certain  fiq[)eciflc  areas  which  are  best  kept  where  they 
DOW  are,  and  such  a  masrtve  reorganization  would  only  postixme  further  the 
needed  advances  in  this  field. 
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The  logical  place  for  this  Council,  therefore,  i8  at  the  level  of  the  executlTe. 
There,  as  a  result  of  its  poaition  and  its  composition,  and  through  its  contact 
with  the  Presid^iit,  it  is  in  a  posidon  to  direct  and  enhance  the  activities  in 
the  Federal  Interests  in  environmental  quality  control,  and  to  efxerdse  inde- 
pendent and  creative  judgment  in  a  previously  mudi  neglected  field. 

The  power  of  thds  Ck>uncil  is  derived  from  a  number  of  areasw  First  and 
foremost  is  the  position  of  the  Council  in  the  Bxeeutive  Office  of  the  Pi«sident 
The  ecological  advisers  e^ould  be  the  executive  equivalent  c^  tlie  C<Mincil  of 
Economic  Advisers,  and  through  their  function  of  reporting  directly  to  the 
Executive  on  a  regular  and  tTeqn&at  basis,  and  recommending  policy,  programs, 
and  allocaticHis,  the  advisers  maintain  a  prominent  and  powerful  position  in 
the  Govemmeat. 

The  composition  of  the  body  also  lends  itself  to  authority  both  within  and 
outside  of  the  federal  structure.  The  prestige  value  of  a  membenrtiip  composed 
of  experts  and  outstanding  figures  from  a  number  of  areas  of  private  service 
should  enaUe  the  Council  to  wield  a  great  deal  of  influence  in  areas  of  ^iviron- 
mental  concern.  The  arrangement  within  the  CocmoLi  which  enables  tiie  adviser* 
to  serve  on  the  council  without  leaving  their  imp<»*tant  positions  in  public  and 
private  life,  enables,  each  individual  member  of  the  Council  to  maintsin  and 
enhance  his  own  individual  position  of  status  in  hia  area  of  specialty  and 
influence. 

The  composition  of  the  Council  i^ould  be  designed  to  indude  representatiTes 
of  sdence,  industry,  and  areas  that  are  major  concerns  of  environmental  quality. 
The  advisers  thems^ves  should  be  individuals  who  are  capable  of  taking  an 
effective  overview  of  the  situation,  and  not  become  involved  with  the  partictilars 
of  the  various  programs  which  come  under  the  purview  of  the  authority  of 
the  CounciL 

For  this  reason  I  feel  that  the  larger  part  of  the  Council  memb^^ip  be  com- 
posed of  social  scientists,  social  and  community  i^nners,  and  public  administra- 
tors. The  great  volume  of  the  needed  scientific  expeitise  should  come  from  the 
staff  of  ihe  Council  which  wlH  serve  on  a  full-time  basis.  As  previously  mentioned. 
the  Council  m^nbievB  win  retain  their  positicms  in  public  or  private  ox^anizations 
in  order  to  maintain  positions  of  authority,  and  to  help  the  member  to  main- 
tain his  specialised  expertise  and  thus  contribute  more  to  the  CounciL 

There  is  one  additional  underlying  question  which  must  be  answered.  This 
questi(m  deals  with  the  concept  of  creating  a  new  structure  within  the  Govern- 
ment each  time  a  problem  is  newly  recognised,  or  appears  to  have  grown  or  be 
growing.  Should  we  oneate  some  new  part  of  the  bureaucracy  every  time  we  dif^ 
cover  or  redefine  a  problem?  Of  course  we  should  not  in  every  case  or  even  in 
most  cases.  For  we  surely  have  tbe  facilities  within  oar  gigantic  federal  struc- 
ture to  handle  most  problems.  This  question  can  honestly  be  asked  of  any  nerw 
proposal,  and  it  certainly  must  be  asked  of  a  inroposal  of  such  far-reaching 
proportiona 

In  the  case  of  this  plan  I  have  introduced,  I  brieve  wholeheaitedly  that  the 
need  for  its  creation  is  clear.  Our  environment  is  our  most  immediate  need.  It 
affects  us  every  minute  of  every  day,  and  the  ecology  of  that  environment  can 
alter  our  Uvea  This  is  not  a  simple  probiem,  and  therefore  cannot  be  met  by  a 
simple  solution.  This  is  a  problem  that  bias  roots  throughout  our  country,  and  is 
dealt  with  in  almost  every  area  of  the  Federal  Government.  It  is  an  area  which 
includes  environmental  elements  which  must  be  actively  related  to  each  other  if 
any  valuable  headway  is  to  be  made  in  the  field  of  environmental  quality  control. 

The  possibilites  of  such  a  plan  are  very  encouraging.  The  purview  of  the 
Council  will  deal  not  only  with  the  Interrelationtdiip  of  the  elements  of  the  envi- 
ronment, but  with  the  effects  of  those  interrelationships  on  man  himself.  Only 
a  Council  in  such  a  commanding  position  could  be  capable  of  collecting  relate 
information,  coordinating  effbrts  and  projects,  streamlining  Federal  activitiet 
in  this  rapidly  growing  field  of  interest,  and  developing  the  long-range  and  crea- 
tive plans  involving  all  areas  of  the  Government  which  are  necessarily  involved 
in  this  realm. 

Only  a  council  such  as  the  one  proposed  could  have  the  latitude  to  develop  such 
new  concepts  as  the  psychological  implicatioDs  of  life  in  an  urban  area  in  tennf* 
of  total  ecology,  and  only  such  a  council  could  be  In  a  position  to  promote  now 
unknown  projects  and  concepts  which  are  certain  to  develop  in  areas  of  urban 
and  rural  social  ecology,  and  total  concepts  of  waste  disposal  and  related  pollu- 
tion abatement  projects. 
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The  need  for  such  action  Is  obyions.  The  enyironmental  problems  of  this  coun- 
try are  increasing  daily  and  we  must  stop  dealing  with  them  only  as  they  appear 
as  blemishes  on  the  national  countenance.  We  must  be  far-reaching  in  our  own 
efforts  to  establish  a  body  with  needed  autiiority  to  view  an  immense  problem 
from  a  comprehensiye  position  and  to  develop  effective  solutions  to  complex  and 
important  problema 

(Prepared  statement  by  Hon.  James  C.  Corman  is  as  follows:) 

PREPARED   STATEMENT  OF  HON.   JAMBS   C.  GORMAN,   MEMBER  OF 
CONGRESS  FROM  CALIFORNIA 

Mr.  Ghairman,  I  thank  you  for  the  opportunity  to  testify  in  support  of  ILR. 
14627,  a  bill  I  Introduced  January  16  of  this  year,  to  create  in  the  Executive 
Office  of  the  President  a  Council  of  Etiological  Advisers. 

The  dictionary  defines  ecology  as  'the  branch  of  biology  that  deals  with  the 
relations  between  living  organisms  and  their  environment;  in  sociology,  the 
relationship  between  the  distribution  of  human  groups  with  reference  to  material 
resources  and  the  consequent  social  and  cultural  patterns." 

While  our  Nation  has  been  blessed  with  an  abundance  of  natural  resources,  our 
population  has  grown  immensely  and  our  environment  has  changed  drastically. 
The  responsibility  to  plan  for  these  changes  lies  with  all  levels  of  government. 
And,  we  in  the  Congress  must  concern  ourselves  with  the  use  and  misuse  of  our 
resources  as  our  population  continues  to  grow  and  our  environment  continues 
to  change. 

We  are  now  facing  the  problems  created  by  air  and  water  pollution,  but  we 
responded  only  after  tremendous  public  outcries.  And  even  here,  our  response 
has  not  been  sufficient  to  permit  real  progress  in  the  very  near  future,  partly 
because  we  do  not  know  enough  about  the  ecology  of  our  environment 

We  must  anticipate  the  problems  that  our  changing  environment  will  create 
80  that  these  problems  do  not  become  insurmountable.  Our  knowledge  in  this 
area  iB  scant  We  must  learn  more  if  we  are  to  proidde  a  livable  environment 
for  ourselves  and  those  wiio  come  after  us. 

My  bin  will  taike  us  in  this  direction. 

Very  briefly,  it  would  create  a  Council  of  Ecological  Advisers  to  the  President 
It  would  conduct  studies  of  natural  environmental  systems ;  it  would  advise  and 
assist  the  President  on  the  formulation  of  national  policy  to  protect,  preserve 
and  improve  our  national  environment;  it  would  seek  long-range  solutions  to 
the  problems  created  by  man  and  nature;  it  would  make  such  information 
availaMd  to  all  public  and  private  organisations  and  individuals ;  it  wouM  coor- 
dinate resecurch  and  promote  cooperation  among  all  agencies,  organizations  and 
individuals  in  the  area  of  environmental  study ;  it  would  give  priority  to  the 
very  important  areas  of  air  pollution,  water  pollution,  solid  wastes,  atmos- 
pheric radiation  and  environmental  noise. 

The  rapid  mte  o^  increase  in  population  and  the  pressitres  on  ant  natural 
resources  and  on  our  environment  make  the  need  for  increased  ecological  research 
urgent  My  bill  will  take  the  first  step  to  meet  this  need. 

Thank  you. 

Mr.  Daddario.  Our  next  witness  is  Dr.  Richard  Morse,  who  was 
the  Chairman  of  the  Panel  of  the  Electric  Automobile  for  the  Depart- 
ment of  Commerce,  which  recently  published  its  report  "The  Auto- 
mobile and  the  Air  Polution,  a  Program  for  Progress." 

Dr.  Morse,  we  are  happy  to  have  you  here  this  morning  and  are 
anxious  to  hear  from  you. 

(Dr.  Morsels  biography  follows :) 

Db.  Riohasd  S.  Mobsb 

Bom :  August  19, 1911,  Abington,  Massachusetts. 
Degrees: 

S.B.,  M.I.T..  1938;  Tech.  Hocb,  Munich,  1983-34. 

D.  fing.,  Brooklyn  Polytechnic  Institute  ( honorary ),  1959. 

D.  Sc.,  Clark  University  <hanopajy)#  I960. 
Field:  Technical  Management,  Research  and  Development 
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PBOFESSIOXAL    EXPERIENCE 

1934r^:  Die  staff,  M.I.T. 

1935-40 :  Scientific  Staff,  Eastman  Kodak  Company. 

1940-59: 

President,  National  Research  Corporation. 

Presi-dent,  Vacnum  Metals  Corporation. 

Director,  Escambia  Chemical  Corp..  Colnmbia-National  Corp.,  New  Ente^ 
prises,  Inc.,  Leybold  Hochvacuum  G.M.B.H. 

Chairman,  Anny  Sdentiflc  Advisory  Board. 

Member,  Defense  Science  Board* 
1959-61: 

Director  of  Research  and  Assistant  Secretary  of  the  Army  (R&D). 

Distinguished  Civilian  Service  Medal. 
1962-  : 

Senior  Lecturer,  Sloan  S<*ool  of  Management,  M.I.T. 

Te<*nical  Advisory  Board,  U.^.  Department  of  Commence. 
1965-  : 

U.S.  Department  of  Commerce  Study  Panel  on  Innovation  and  Invention. 

Chairman,  U.S.  Department  of  Commerce  Panel  on  Aut(»notive  Yehide 
Pollution. 

Trustee :  Midwest    Research    Institute ;    Research  Analysis    CoriK>ration ; 
Marine  Biological  Laboratory. 

Chairman,  New  England  Council  Committee  on  Science  and  Technology. 

Director :  Dresser  Industries,  Inc. ;  Japan  Fund,  Inc ;  Air  General,  Inc. ; 
New  England  Council ;  Research  Analysis  Corpomtlon. 

Member,  Advisory  Board,  Air  Force  Systems  Command. 
Home :  330  Beacon  Street.  Boston,  Massachusetts,  02116. 

Member.  American  Chemical  Society,  St  Joseph  Botolph  Club,  Algonquin  Club, 
Quissett  Yacht  Club. 

STATEMENT  QiF  DR.  BICHARB  S.  MOESE  (HEMBEB  ON  TEE  PANEL 
OF  THE  ELECTBIC  AUTOMOBILE),  THE  BEFABTMENT  OF  COM- 
MEBCE 

Dr.  Morse.  Nice  to  see  you,  sir. 

I  don't  have  any  prepared  statement  as  I  believe  was  aneed  before 
my  coming  down.  I  do  nave  a  draft  of  a  talk  I  gave  recentfy  in  Detroit 
to  the  Society  of  Automotive  Engineers  which  summarizes  some  of 
my  thinking  with  respect  to  certain  aspects  of  the  auto  pollution 
problem. 

If  you  would  like  to  have  that  in  the  record,  I  would  be  glad  to  send 
you  a  copy  of  it. 

Mr.  Daddario.  We  would  be  pleased  to  have  it. 

Dr.  Morse.  This  touches  on  some  of  the  subjects  some  of  the  previ- 
ous Congressmen  mentioned  this  morning.  I  am  impressed  with  the 
sound  thinking  they  have  given  to  this  subject.  In  view  of  the  kind 
remarks  you  have  made  to  the  other  Members  of  Congress  this  morn- 
ing, Mr.  Daddario,  I  would  be  remiss  if  I  didn't  say  that  my  scientific 
friends  look  to  you  as  the  guiding  light  in  this  area  here  in  Washing- 
ton. I  have  always  found  it  a  great  pleasure  to  talk  with  you  because 
you  understand  and  are  concerned  with  the  technical  aspects  of  our 
complex  national  problems. 

Mr.  Daddario.  i  ou  are  very  kind.  I  am  not  used  to  such  kindness 
before  noontime. 

Dr.  Morse.  I  am  not  entirelv  sure  what  you  would  like  me  to  say, 
but  perhaps  I  might  briefly  refer  to  the  i^nesis  of  this  report  dealing 
with  the  auto  industry  air  pollution  problem. 
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Mr.  Daim>ario.  I  think  it  would  be  extremely  helpful.  This  is  one  of 
the  areas  not  only  of  great  importance,  but  one  which  naturally  attracts 
the  thinKng  of  the  public.  An  explanation  of  it  could  be  extremely 
helpful  to  us,  Dr.  Morse. 

Dr.  Morse.  In  late  1967,  the  Technical  Advisory  Board  of  the  De- 
partment of  Commerce,  of  which  I  have  been  a  member  since  its 
formation,  addressed  itself  to  the  question  as  to  whether  it  would  be 
appropriate  for  such  a  body  to  look  at  the  auto  industry  air  pollution 
problem.  It  is  fair  to  say  that  the  stimulation  for  this  action  probably 
came  from  Senators  Muskie  and  Magnuson  who,  as  you  know,  have 
had  great  concern  for  our  pollution  problems  and  have  done  a  very  fine 
job. 

Subsequent  to  this  meeting  of  T.A.B.,  the  Secretary  of  Commerce 
established  a  Panel  of  some  16  members  and  asked  me  to  serve  as  chair- 
man. Simultaneously  with  the  establishment  of  this  ad  hoc  study  panel 
by  the  Department  of  Commerce,  other  departments  within  the  exec- 
utive branch^  and  Federal  agencies,  indicated  their  desire  to  become 
associated  with  the  study,  "fliis  included  HEW,  Department  of  the 
Interior,  Department  of  Defense,  Housing,  and  Urban  Development, 
the  Atomic  Energy  Commission,  Post  Omce,  Federal  Power  Com- 
mission, and  the  Department  of  Transportation.  Each  of  these  orga- 
nizations supplied  a  certain  amount  or  monejr  for  expenses  and  staff 
assistance.  People  on  my  committee  served  without  pay. 

I  would  like  for  a  moment  to  talk  about  the  panel  oecause  we  have 
had  some  talks  today  about  the  possibility  of  establishing  a  Council 
of  Ecological  Advisers.  I  am  personally  allergic  to  committees  as  I'm 
sure  we  all  are,  unless  they  are  effective  and  can  implement  their 
findings. 

This  particular  panel  was  an  interesting  one  and  followed  the  pat- 
tern of  a  previous  panel  of  the  Department  of  Commerce — ^the  so-called 
Sharpie  Panel,  dealing  with  innovation  and  invention. 

Within  the  panel  itself  we  had  members  drawn  from  a  variety  of 
segments  of  society  with  diverse  technical,  scientific,  and  industrial 
bflSkgrounds.  We  had  people  from  industry,  universities,  and 
government. 

I  think  it  was  important  that  we  had  the  same  approach  as  the 
Sharpie  Panel,  where  we  had  lawyers  and  scientists,  engineers,  inven- 
tors, business  people.  It  is  only  by  establi^ing  study  groups  with  this 
kind  of  a  composition  that  you  can  get  objectivity. 

A  panel  of  our  type  may  create  some  heated  dissension,  but  in  the 
process  of  the  deliberation,  it  also  gets  education.  In  both  of  these 
study  groups  the  panel  members  learned  as  they  went  along  with  their 
evaluation  process.  Furthermore,  this  study  dealing  with  the  automo- 
bile  pollution  had  representation  from  more  than  one  department 
in  the  executive  branch.  I  think  this  is  also  important  in  attacking  a 
problem,  which  as  mentioned  by  some  of  the  earlier  witnesses,  does 
transcend  the  responsibility  of  any  one  department. 

Otherwise,  I  think  we  might  have  turned  in  a  written  report — a 
Commerce  report — and  then  HEW  might  well  say,  "That's  fine,  but 
let's  now  set  up  a  committee  to  look  at  the  report  of  the  committee." 
Action  would  be  delayed  and  the  usual  interdepartmental  conflicts 
would  be  magnified. 
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With  representation  from  all  of  the  responsible  agencies,  some  with 
divergent  views  and  interests^  and  staff  from  these  agencies  workmg 
with  all  of  us  in  concert,  I  think  that  we  came  up  with  a  report  which 
perhaps  has  a  better  prospect  for  implementation  than  might  other- 
wise have  been  the  case.  Some  re<ient  actions  of  HEW  suggest  that 
this  is  true  as  a  matter  of  fact. 

This  also  meant  that  we  could  get  on  with  the  job  fairly  fast  We 
had  a  very  hard  working  group. 

Almost  immediately  after  the  panel's  creation,  I  was  successful  in 
getting  some  40  additional  people  to  serve  on  sul^anels  with  specific 
expertise  in  required  areas  of  competence.  We  then  broke  the  job  down 
into  components,  and  set  up  subpanels,  dealing  with  such  topics  as 
the  total  U.S.  energy  sources ;  the  requirements  of  the  country  for  the 
next  50  or  100  years  or  more;  turbines,  steam  engines,  fuel  cells,  bat- 
teries ;  air  pollution,  current  gasoline  engine,  etc.  We  had  medical  peo- 
ple specifically  acquainted  with  atmospheric  problems  and  the  health 
aspects  of  pollution.  These  subpanels,  then,  looked  in  depth  techni- 
cally in  their  area  of  competence,  and  then  the  panel  as  a  whole  tried 
in  its  best  judgment  to  evaluate  the  data  developed.  In  the  evaluation 
process  we  just  didn't  have  medical  or  business  people,  scientists,  or 
physicists  or  chemists,  but  a  composite  group  of  Droad  experience  in 
science,  industry,  and  government. 

We  may  have  come  up  with  somewhat  tougher  recommendations, 
perhaps,  with  respect  to  our  recommended  action,  if  we  had  reflected 
the  majority  view  regarding  recommendations.  By  arriving  at  a  re- 
port in  which  all  of  the  members  concurred,  call  it  consensus  or  what 
you  will,  I  think  perhaps  we  did  a  better  job  and  are  now  in  a  bet4»r 
position  to  recommend  action  than  might  otherwise  have  been  the 
case. 

I  was  impressed  with  Mr.  Tunney's  last  statement  about  manage- 
ment. All  through  our  studies  that  was  one  of  the  things  with  which 
we  were  greatly  concerned.  Technical  problems  are  relatively  simple. 
If  you  get  competent  people  to  sit  down  and  analyze,  let's  say,  a  zinc 
air  battery,  or  a  sodium  sulfur  battery,  against  some  fuel  cell,  or 
steam  engfine,  you  can  develop  factual  data  that  can  be  interpret^ 
with  a  high  degree  of  certainty.  You  don't  argue  about  these  techni- 
cal problems. 

Wlien  one  examines  the  question  of  how  to  run  an  organization, 
or  how  the  Government  should  get  on  with  the  job,  there  are  differ- 
ences of  opinion  and  shades  of  view.  Judgment  and  experience  be- 
comes important. 

This  question  of  management  is  terribly  important  in  industry  and 
Government,  particularly  in  our  changing  technological  society.  tVom 
a  broader  viewpoint  this  country  has  a  very  difficult  task  right  now 
in  many  areas  and  particularly  m  the  allocation  of  our  scientific  and 
engineering  resources  as  a  whole,  if  we  are  to  solve  many  national 
problems.  There  are  only  so  many  people.  It  is  all  very  well  to  talk 
about  let's  set  up  another  department;  let's  have  another  Coimcil. 
Councils  and  committees  are  composed  of  people;  there  aren't  many 
available  people  that  know  this  game — ^let's  say  of  ecology,  for 
example. 
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Mr.  Daddasio.  Isn^  it  precisely  because  there  are  so  few  people  with 
competence  in  this  area  that  the  management  situation  becomes  more 
imDortantt 

l)r.  MouB.  I  agree.  You  haye  to  use  them  more  effectively; 
oertainW. 

I  find  on  the  outside  in  setting  up  a  committee  when  you  start  look- 
mg  who  is  on  the  committee  you  pull  out  the  same  names  in  the  file 
down  there  the  last  10  years.  These  people  are  all  busy — the  good  ones. 
I  think  we  have  to  adorees  ourselves  more  effectively  to  management 
problems,  and  as  you  and  I  have  discussed  before,  I  am  particularly 
ccmeemea  about  a  better  use  of  our  scientific  and  en^eering  re- 
sources in  areas  such  as  this  as  to  the  problems  in  the  air  and  on  the 
earth's  surface. 

One  of  the  other  items  which  we  reviewed  was  the  lack  of  innova- 
tion and  perhaps  lack  of  underevaluating  of  the  innovation  process 
within  the  auto  mdustry. 

I  must  say  also  that  the  more  we  studied  the  automobile  industry 
problem,  the  more  we  realized  that  the  industry  also  had  problems 
whieh  perhaps  the  Government  i)eople  didn't  appropriately  appre- 
ciate. The  time  factor  of  getting  into  mass  productimi,  questions  of 
antitrust,  and  Uie  economic  problems,  for  example. 

On  ibe  other  hand,  innovative  ideas  have  not  come  forth  from  De* 
troit  at  a  startling  rate.  We  recognized  this  and  said  so. 

I  think  we  should  realize  that  the  California  smog  from  a  scientific 
point  of  view,  was  at  least  understood,  in  the  very  early  1950's;  that 
IS  a  long  time  ago.  It  is  also  fair  to  say  that  without  the  relatively 
prompt  acti<m  on  the  part  of  the  State  of  California,  we  wouldn't 
nave  the  air  pollution  situation  even  under  control  as  much  as  we 
do  today  with  respect  to  standards  for  automobiles. 

The  Federal  Government  has  be^i  c<msiderably  behind  California. 
On  the  other  hand,  we  must  again  recognize  a  very  difficult  problem, 
presented  to  us  by  many  people:  Why  should  somebody  in  let's  say 
northeast  Maine,  pay  something  more  for  an  automobile  because 
California  people  need  to  have  an  antismog  device?  This  is  a  practical 
problem  evolving  producticm  costs,  the  use  of  cars  in  interstate  travel 
and  so  forth*  You  can't  have  thiiee  or  four  different  production  lines 
in  Detroit. 

We  were  faced  with  many  of  these  kinds  of  decisions  during  our 
deliberations,  and  in  man^  cases  we  just  had  to  make  a  judgment  I 
think  by  having  a  committee  with  a  high  level  of  competence,  and 
more  particularly  with  diverse  backgrounds  of  experience,  our  judg- 
ments had  dome  merit. 

Again,  on  the  technical  side,  the  question,  when  you  came  to  discuss 
the  organization  was:  What  should  you  do  about  a  standard,  let's 
say,  for  a  product  that  jou  really  didn't  have  good  health  data  on? 
It  was  then  a  matter  of  judgment  and  it  was  tough. 

In  general  our  subpanel  technical  reports  sugg^ited  more  rigorous 
positions,  but  when  the  panel  as  a  whole  looked  at  the  subpanel  rec- 
ommendatiotis,  we  tried  to  denrelop  a  broader  viewpoint. 

Mr.  Daddasio.  What  does  your  experience  lead  you  to  tell  us  about 
health?  What  do  or  don't  we  know  about  it?  What  judgment  should 
we  c<»ne  to?  How  do  we  reconcile  these  problems  as  we  deal  with 
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this  in  the  future?  Should  we  not  be  looking  way  down  the  road  so 
that  we  can  learn  more  about  the  health  problems  ? 

Dr.  Morse.  We  started  out  with  our  fii-st  recommendation  to  the 
effect  that  "the  national  goal  for  air  quality  should  be  the  achievement 
of  an  atmosphere  with  no  significant  detectable  adverse  effects  from 
air  pollution  on  health,  welfare,  and  quality  of  life." 

We  thought  it  was  important  to  set  this  goal  for  America  because  it 
can  be  achieved. 

We  had  a  number  of  people,  both  witnesses  and  one  or  two  people,  as 
a  matter  of  fact  on  our  committee,  who  felt  that  we  should  place  a  dol- 
lar sign  upon  the  quality  of  air.  I  don't  happen  to  subscribe  to  that 
although  we  must  be  practical.  The  statement  ^'no  significant  detect- 
able adverse  effects  was  set  as  a  goal.  Obviously,  if  you  have  a  goal  you 
are  going  to  do  vour  best  to  get  there.  If  you  have  technical  problems, 
or  economic  proolems,  or  funding  problems,  you  obviously  aren't  going 
to  get  there. 

It  seemed  to  us  that  somebody  ought  to  make  that  statemeojU  We 
have  enough  science  and  technology  in  this  coimtry  if  we  can  marshal 
our  resources  to  achieve  such  a  goal.  Time  is  running  out  and  we 
should  have  started  long  ago. 

You  won't  do  it  in  every  part  of  the  country.  You  won't  do  it  in  the 
Lincoln  Tunnel  or  obviously  a  few  other  places  for  some  time  to  oome. 
You  probably  won't  do  it  in  Los  Angeles,  Boston,  or  New  York  for 
awhile. 

We  have  some  80  million  vehicles  in  this  country,  and  we  are  gen- 
erating let's  say  some  10  million  new  autos  a  year,  and  taking  2  or  Z 
million  off  the  road.  With  this  masmve  flywheel  underway,  no  maliter 
what  you  do  today,  to  new  cars  there  isn't  much  effect,  because  of  our 
backlog  and  number  of  vehicles.  The  same  large  national  problems 
apply  to  the  numbers  of  plastic  bottles  we  are  uirowing  all  over  our 
beaches  which  are  going  to  be  there  for  years  to  come  because  they  do 
not  rust  and  decay.  The  noise  problem  of  our  industrial  life  is  also 
getting  out  of  hand.  You  have  to  move  in  earlier  on  these  things  cmt  you 
will  never  really  make  an  impact  on  the  solution  to  the  problem  beciuise 
of  its  massive  size  and  increasing  importance.  Our  European  cities 
and  Tokyo  are  now  finding  it  too  bad  they  didn't  start  earlier  in  their 
war  against  pollution.  Their  rate  of  increase  of  vehicles  is  substantially 
greater  than  in  the  United  States;  they  already  have  their  vrfiicles  in 
production,  without  controls  and  did  not  benefit  from  our  mistakes. 

We  found  a  dearth  of  quantitative  data  in  the  health  area.  As  you 
know,  when  you  get  in  the  medical  field,  it  is  a  little  difficult  to  get  peo- 
ple to  be  precise.  But  we  certainly  had  an  abundance  of  infonnati<Mi — 
not  by  specific  pollutant  in  many  cases — ^but  good  data  to  show  that  in 
areas  of  urban  living,  health  of  our  people  does  deteriorate.  This  is 
not  as  simple  a  problem  as  the  cigarette-cancer  matter.  You  have  dif- 
ferent pollutants  in  the  air,  different  meteorologial  conditions.  The 
general  case  is  pretty  well  supported  to  show  that  pollution  is  bad  ft>r 
you.  There  is  no  question  about  that.  But  we  canx  say  x  number  of 
people  died  from  nitric  oxide,  or  x  number  of  people  died  from  carboai 
monoxide;  we  don't  have  reliable  information  in  that  specific  sense. 

Mr.  Daddario.  How  difficult  is  the  problem  that  faces  us?  Do  yaa 
find  it  to  be  an  unmanageable  one?  Should  we  be  developing  the 
ways  and  means  through  which  this  information  can  in  fact  be  ob- 
tained so  that  we  can  establish  the  criteria  with  greater  confidence! 
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Dr.  Morse.  Well,  with  respect  to  your  first  question,  Mr.  Daddario, 
I  think  we  can  get  the  data.  We  have  not  organized  research  and  col- 
lection programs  appropriately  to  get  the  information. 

Mr.  Daddario.  Do  you  think  we  should? 

Dr.  Morse.  Yes;  I  think  we  should.  Furthermore,  I  think  we  must 
continue  our  research  with  respect  to  health  effects  on  a  long  term 
basis.  We  also  need  better  economic  data  and  information  regarding 
the  impact  of  pollution  on  agriculture,  materials,  and  resources  in 
general. 

Mr.  Daddario.  What  would  be  your  judgment,  taking  into  consid- 
eration the  exi>erienoe  you  have,  as  to  how  dangerous  the  situation  is? 
What  might  we  find  out  as  a  result  of  the  statistics  which  we  would 
gather  through  such  a  procedure  ? 

Dr.  Morse.  You  are  talking  about  impact  on  health  ? 

Mr.  Daddario.  Health- wise. 

Dr.  Morse.  I  don't  think  I  would  want  to  guess  on  that  one  and  my 
committee  had  varying  views.  We  had  many  medical  people  talk  to  us. 
We  had,  for  example,  curves  showing  the  correlation  between  deaths 
a^inst  the  smog  content  in  Los  Angeles  in  old-age  people's  homes,  but 
this  problem  is  a  diffioult  one.  Somebody  might  say,  "They  are  going 
to  die  anyway,"  as  they  were  YO,  80,  or  90  years  old,  so  this  doesn^ 
mean  anything.  This  attitude  doesn't  impress  me  as  a  responsible  view 
to  an  obvious  adverse  effect  of  pollution. 

Mr.  Daddario.  I  hope  not. 

Dr.  Morse.  No,  but  I  can  tell  you  the  kinds  of  thmgs  we  were  con- 
cerned with. 

Mr.  Daddario.  Sure. 

Dr.  Morse.  I  don't  think  I  could  possibly  guess  the  deaths  or  de- 
creade  in  life  expectancy  resulting  from  pollution,  I  wouldn't  know 
how  to  express  it  quantitatively.  Air  pollution  does  impair  this  coun- 
try's quality  of  life  and  definitely  impairs  health. 

Mr.  Daddario.  We  find  ourselves  lacing  this  dilemma :  On  the  one 
hand,  many  people  say  to  us,  "This  is  just  a  harum-scarum  situation, 
and  it  is  really  not  so  bad  and  therefore  we  ought  not  to  be  spending  as 
much  money  as  we  are." 

Dr.  Morse.  Well,  we  are  not  spending  much  money. 

Mr.  Daddario.  And  others  who  say,  **It  is  so  bad  that  we  ought  to  be 
doing  much  more."  We  could  by  just  guessing,  do  the  wrong  thmff  alto- 

f  ether.  The  automoile  exhaust  situation  which  you  mentioned  is  a 
evice  added  to  the  cost  of  the  automobile  which  each  year  comes  up 
to  some  $500  million.  Many  people  feel  this  is  an  absolute  necessity. 
Others  have  tried  to  convince  us  tnat  it  is  not. 

If  you  take  this  problem  and  spread  it  out  into  many  other  areas 
such  as  the  bottle  and  its  disposal  problem  you  have  a  tab  of  hundreds 
of  millions.  In  the  sewage  area,  we  are  talkmg  about  estimates  of  $100 
to  $160  billion.  When  you  ask  people,  "Why  do  we  need  to  do  it?" 
nobody  can  really  prove  that  separation  of  storm  and  sanitary  sewers 
is  going  to  answer  the  problem,  and  make  everything  sweet  and  pure 
again. 

Unless  we  do  have  base  line  criteria,  the  expenditure  of  public  funds 
then  becomes  a  real  problem.  We  do  look.  Dr.  Morse,  toward  you  and 
others  who  have  had  to  thread  your  way  through  this  morass  and 
develop  through  experience,  judgment  capabilities  of  what  we  ought 
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to  do.  I  agree  with  you  wholeheartedly  it  is  better  to  come  to  a  judjj- 
ment  and  ao  something  sooner,  rather  than  later,  and  take  perhaps  the 
chance  we  spend  a  little  more  money  than  perhaps  we  ought  to. 

Br.  MossB.  I  think  you  will  save  money  in  many  cases  by  maldnff 
earlier  decisions.  I  think  we  would  have  saved  money  if  we  had  adopted 
more  stringent  standards  earlier  in  the  auto  case.  I  am  almost  sore 
you  will  have  saved  the  country  money.  Now  we  cant  gp  back  to  fix 
used  cars,  to  put  in  the  test  facilities,  and  inspection  facilities  needed 
for  such  an  exercise. 

]^.  Dai»>asio.  You  were  somewhat  critical  in  your  earlier  remarks 
that  Detroit  was  not  reacting  as  quickly  as  you  would  like. 

Dr.  MoBSB.  I  think  historically  that  was  true.  As  far  as  the  study  ac- 
tivities with  which  I  have  been  associated,  we  have  had  good  coopera- 
tion in  Detroit,  from  the  industry  executives  at  the  top,  and  frcmi  the 
laboratory  people.  We  talked  to  them  in  the  early  course  of  our  study 
suggestmg  that  they  should  get  together  with  the  oil  pe^le  in  coopera- 
tive research.  I^j^ad  to  say  they  are  now  doing  this.  We  now  have  a 
number  of  auto-oifindustry  compacts,  which  never  eidsted  before. 

However^  in  19S2  we  knew  the  nature  of  the  chemical  smog  reaction 
in  Calif orma.  It  is  only  within  relatively  recent  years  we  have  really 
done  anything  about  this  problem. 

That  is  the  thing  that  concerns  me.  There  wasn't  any  considered 
technical  management  appraisal  of  the  problem  within  the  States, 
within  the  indi^ry  or  within  the  Federal  Government  at  an  early 
enough  time  period.  TTiere  is  no  new  technology  or  new  science  required 
to  m^e  a  substantial  reduction  in  automotive  exhaust  systems.  £^sen- 
tially  nothing  has  been  put  on  a  car  the  last  3  years  that  couldnt  have 
been  put  on  10  years  ago.  That  is  what  I  am  addressing  my  statement 
to.  It  is  also  my  guess  that  the  really  innovative  ideas  m  this  general 
area  very  well  came  from  outside  the  auto  industry. 

Mr.  D ADDABio.  I  think  that  is  eictremely  important. 

Dr.  Morse.  Hie  mechanism  is  lacking. 

Mr.  Daddabio.  How  do  we  take  advantage  of  this  and  keep  de- 
veloping these  capabilities  and  keep  getting  more  and  more  people 
involved? 

Dr.  Morse.  Are  you  speaking  of  the  Federal  Government,  parti- 
cularly. 

Mr.  Dai»>ario.  Mechanisms  within  the  country  including  the  Fed- 
eral Government  and  bringing  in  outside  people.  I  would  expect  when 
you  brought  your  people  togeUier  you  haa  many  of  them  working  as  a 
labor  of  love,  really. 

Dr.  Morse.  Right. 

Mr.  Daddario.  So  you  are  able  to  get  people  to  do  these  things^  pro- 
viding you  can  show  leadership  and  can  give  them  an  opportunity  to 
participate! 

Dr.  Morse.  Many  of  these  problems  should  be  attacked  at  the  State 
or  local  level.  With  few  exceptions  this  is  very  difficult,  because  withhi 
our  States  we  dont  have  the  technical,  scientific,  or  management  com- 
petence, or  even  a  willingness  to  communicate  with  outside  experts 
on  this  subject.  I  think  this  is  a  real  serious  national  problem. 

At  the  Federal  level  there  is  no  difficulty  in  getting  people  who  are 
both  concerned  and  willing  to  work  on  important  problems. 
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The  real  question  in  my  mind  comtes  down  to  the  delegation  of  au- 
thority and  responsibility  to  implement  actions  at  the  Federal  level  in 
cooperation  wiui  the  States. 

Now  the  President  has,  as  you  know,  stated,  and  written,  that  the 
Secretary  of  Health,  Education,  and  Welfare  has  primary  responsibil- 
ity in  sudi  areas  as  air  pollution. 

Our  committee,  and  I'm  trying  to  speak  both  as  a  former  panel  chair- 
man and  as  an  individual,  felt  that  within  HEW  the  responsibility 
for  air  pollution  should  be  raised  to  a  higher  level  than  it  was  and  is  at 
thepresent  time. 

Tnere  is  a  great  hue  and  cry  about  automobile  safety ;  and  yet.  in 
actual  fact,  I  think  the  air  pollution  problem  is  a  far  more  complex, 
difficult,  and  important  problem  perhaps  than  safety.  Complex  in  the 
sense  that  you  are  affectmg  the  ou  industry,  supplies,  tires,  and  it  is  a 
difficult  situation.  You  are  going  to  deal  with  the  States'  monitoring 
and  inspecting,  and  because  of  the  excitement  about  safety,  this  was 
raised  to  a  very  high  level,  and  then  perhaps  very  appropriately  so, 
but  the  respcmsibility  in  the  pollution  area  in  HEW  is  still  not  perhaps 
at  a  level  where  it  bias  appropriate  visibility,  nor  does  the  OToup  have 
autiu>rity  and  responsibility  to  perhaps  do  it  as  rapidly  as  ttiey  might. 
It  is  a  great  improvement  over  me  past. 

Mr.  Daddabio.  Great  improvement  at  the  State  and  local  level? 

Dr.  Morse.  No,  within  HEW. 

Mr.  Daddario.  Within  HEW  ? 

We  went  into  this  State  and  local  problem  a  little  bit  during  the 
course  of  these  hearings. 

Congressman  Oren  Harris  was  particularly  concerned  about  the 
Federal  Government  getting  involved  in  the  area  of  local  responsibility 
in  solid  waste  and  garbage  diq>osal.  As  we  talked  about  that  the 
Government  witnesses  felt  that  we  were  able  to  put  together  the 
technical  advice  which  a  State-local  covernment  had  to  have  in  order 
to  improve  its  situation  and  give  them  alternatives.  The  jud^ent 
ought  to  be  left  to  tiiem  so  that  they  could  in  the  final  analysis  make  the 
economic  determination.  The  problem  does  appear  to  be  that  in  many 
places  there  is  a  technical  and  mechanical  inability  to  do  that. 

Do  you  see  this  as  being  a  problwn  that  cannot  be  overcome  ?  Do  you 
see  the  Federal  Government  necessarily  having  to  do  all  of  this? 

Dr.  MoBSB.  Well,  in  general,  I  would  li&,  from  a  management 
point  of  view,  to  see  more  national  ^ograms  and  their  management 
and  implementation,  decentralized,  x  ou  can't  do  everything  in  the 
Office  of  the  President  as  we  all  know. 

In  the  case  of  thin^  such  as  national  air  quality,  or  the  collection 
of  environmental  health  data,  among  cross  sections  of  the  population, 
by  age  group,  and  occupation,  it  seems  to  me  that  this  probably  is 
going  to  nave  to  be  implemented  and  managed  by  the  Federal  Govern- 
ment, hopefully  on  a  well-organized,  long-term-program  basis. 

I  am  concerned,  however,  that  such  work  for  example,  should  be 
performed  as  a  long-term  managed  program.  I  think  historically  we 
had  a  tendency  to  undertake  disorganized  small  research  projects  in 
the  form  of  grants  as  NIH  does  Stsic  research,  National  long-term 
research  and  development  efforts  require  a  good  program  and  a  good 
manager  with  authority  and  responsibility.  This  is  true  in  this  area 
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of  research,  whether  it  be  performed  in  a  university,  industry,  or 
government. 

It  isn't  practical  to  have  industry  run  it  You  have  indiistry  partici- 
patiom  obviously.  The  Federal  Government  should  organize  and  fund 
our  efforts  in  this  area  of  health  effects  from  air  i)ollution,  because 
the  problem  is  national  and  international  in  scope.  We  are  talking 
long-term  health  trends,  and  the  program  requires  careful  planning 
and  implementation. 

Mr.  Daddario.  Gretting  back  to  the  management  situation  ingov- 
emment,  your  panel  had  representatives  of  the  various  agencies.  vfbBi 
inhibiting  factors  did  you  see  which  prevented  these  agencies  from 
working  together  in  a  better  manner  ? 

Dr.  Morse.  During  the  course  of  our  panel  activitie&-^this  went  oa 
for  about  a  year — we  did  not  really  encounter  any  serious  problems 
between  individuals.  If  you  have  good  people,  it  doesn't  matter  where 
they  come  from.  In  Washinjgton  one  always  has  conflict  between 
agencies  because  of  their  desire  to  get  programs  and  funds.  It  has 
always  been  the  competition  for  fmids  and  program  responsibiHty 
that  create  interdepartmental  problems  and  conflicts.  We  had  no  diffi- 
culty in  arriving  at  essentiallv  the  same  conclusions  on  almost  every 
topics  to  which  we  addressed  ourselves. 

I  think  it  is  quite  clear  that  HEW  has  the  responsibility  for  get- 
ting medical  data,  or  other  airpollution  information,  in  order  to  de- 
velop criteria  for  air  quality.  Tney  clearly  have  the  responability  to 
establish  both  such  criteria  and  standards. 

If  suppose  you  talk  about  the  urban  problem,  either  in  terms  of 
intercitv  or  intracity  transportation,  from  the  point  of  view  of  pol- 
lution then  interagency  connicts  are  presented. 

Who  has  responsibility  for  developing  new  nonpolluting  trans- 
portation systems,  or  en^nes,  that  is,  MUD,  Department  of  Transpor- 
tation, HEW,  or  Interior?  In  this  area  we  need  a  clear  delegation 
of  authority  and  responsibility.  If  you  start  talking  about  burning 
low  sulfur  content  oil,  you  might  have  an  interdeparSnental  problem. 
Interior  is  interested  in  oil  resources;  the  Atomic  Energjr  Commis- 
sion has  an  interest  in  promoting  nuclear  power.  There  is  perhaps 
need  for  improved  coordination  between  BlCTD  and  Transportation 
and  HEW.  1  think  it  is  in  the  nonhealth  areas  where  perhaps  we  have 
our  major  potential  coordinating  and  conflict  problems  in  Government. 

It  has  been  my  experience  in  Washington  that  if  you  have  rajik 
and  money,  and  are  not  running  for  office,  you  can  get  a  lot  accom- 
plished if  you  want  to.  In  this  business  you  cannot  ^ease  everybody 
and  get  anything  done. 

Mr.  Daddario.  We  have  looked  into  the  necessity  of  the  health- 
related  and  nonhealth-related  problems  being  properly  coordinat^^ 
I  agree  with  you  this  is  a  problem.  We  have  to  pay  some  attention  to 
the  management  situation  because  it  does  seem  to  me  that  it  is  in 
everybody's  interest  to  use  their  resources  in  the  best  possible  way. 

You  might  talk  about  the  question  of  lead  in  gasolina  This  is  part  1 
of  the  report  you  referred  to. 

Dr.  Morse.  Yes. 

Mr.  Daddario.  On  page  4  you  have  a  recommendation  regarding 
lead,  and  on  page  24,  you  say : 
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These  VBoertaintles,  with  their  coneiqKMidiiig  health  and  economic  impactis 
dictate  immediate  action  if  the  risks  are  to  be  reduced.  As  a  mlnlmnin,  steps 
should  be  taken  to  assure  that  current  atmospheric  lead  levels  are  not  exceeded. 

How  did  you  determine  what  lead  levels  we  ought  to  have?  Not 
having  the  health  situation  nailed  down  and  considering  the  economic 
impact,  how  do  you  make  a  determination  as  to  what  ought  to  be 
done? 
Dr.  MoBSE.  Let  me  tell  how  we  approached  that  problem. 
We  had  a  subpanel  concerned  with  the  environment  imder  Professor 
Eliassen,  who  is  professor  of  environmental  engineering  at  Stanford. 
He  has  been  in  the  general  field  of  environment  for  his  entire  profes- 
sional life.  He  had  associated  with  him  a  number  of  medical  people, 
technical  people  and  management  people.  They  held  meetings  with 
people  from  the  Rockefeller  Institute,  Harvard  School  of  Public 
Health,  the  State  of  California,  New  York  City  Department  of  Air 
Pollution  Control,  etc. 

It  was  the  recommendation  of  that  subpanel  that  the  potential  risks 
associated  with  lead  in  the  atmosphere  were  potentially  high,  on 
the  basis  of  a  number  of  considerations.  As  I  mentioned  previously, 
we  had  this  question  of  the  backlog  of  60  miUion  autos  and  80  mil- 
lion vehicles.  You  can't  do  much  aTOut  that;  they  are  here.  You  can't 
change  the  engine^  it  is  impractical. 

Therefore,  m  view  of  the  potential  risk,  the  continuing  increase  in 
autos,  and  the  increasing  amoimt  of  lead,  as  the  larger  sizes  and  num- 
bers of  engines  are  buil^  they  felt  we  should  begin  to  reduce  the  total 
lead  content  in  the  atmosphere.  These  experts  recommended  a  10  per- 
cent per  vear  lead  reduction  and  this  was  submitted  to  the  main  panel 
as  a  whole.  After  great  deliberation  we  felt  on  the  basis  of  a  jud^ent 
factor  that  it  would  be  inappropriate  to  take  such  action.  Bear  in 
naind  the  decision  was  in  the  absence  of  specific  quantitative  informa- 
tion that  people  are  dyings  because  of  lead.  There  is  no  data  to  sub- 
stantiate this  viewpoint.  The  risks  of  increasing  lead  content  in  the 
air  may  be  very  high  and  other  reasons  dictate  a  serious  consideration 
of  its  reduction. 

Members  of  the  subpanel  on  air  pollution  included  Professor  Elias- 
sen  of  Stanford  University  as  chairman ;  John  R.  Goldsmith,  chief, 
environmental  hazards  evaluation  unit,  California  State  Department 
of  Public  Health;  Eric  P.  Grant,  executive  officer,  Los  Angeles  Motor 
Vehicle  Pollution  Control  Board,  Calif. ;  Austin  N.  Neller,  Commis- 
sioner of  the  New  York  City  Department  of  Air  Pollution  Control, 
S'.Y.;  Alan  G.  Loofbourrow,  vice  president-quality  and  reliability. 
Chrysler  Corp. ;  Eobert  W.  Schiessler,  vice  president-research,  Mobil 
Research  and  Development  Corp. ;  James  L.  Whittenberger,  of  Har- 
vard School  of  Public  Health ;  Arthur  C.  Stem,  of  the  Department 
)f  Health,  Education  and  Welfare. 

In  addition  this  group  talked  to  a  number  of  other  technical  peo- 
ple and  medical  people  in  the  field  and  had  the  benefit  of  our  other  panel 
xperts  who  were  concerned  with  a  reduction  in  lead  for  other  non- 
lealth  reasons. 
After  a  lengthy  deliberation  on  this  lead  subject  by  our  panel  as 
whole — and  it  was  the  main  panel  which  of  course  prepared  the 
^commendations,  we  felt  that  we  needed  more  information  in  the 
ealtli  field.  Because  of  the  recommendation  of  the  subpanel  from  a 
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health  point  of  view,  because  of  a  small  amount  of  information  that 
lead  may  affect  weather,  and  possible  future  needs  for  oatahptic 
devices  to  produce  lower  auto  emissions,  we  decided  that  the  risk  of  a 
futher  increase  in  atmospheric  lead  content  was  too  high  to  be  t<dented 
at  this  time.  But  our  technical  experts  are  of  the  unanimous  <^ini(m 
there  is  no  catalytic  device  which  will  operate  on  a  muflSer  as  to  today, 
which  will  op>erate  in  the  presence  of  leaa. 

Again,  trying  to  anticipate  technolo^  ahead,  because  of  the  mas- 
sive current  number  of  autos.  we  ou^t  to  do  something,  not  wait 
until  the  problem  becomes  insoluble.  Because  of  all  of  these  reascms,  we 
felt  that  HEW  should  obtain  better  quantitave  data  on  the  health 
aspects  of  lead^  and  we  should  in  fact  stop  increasing  the  lead  in  the 
air  now.  That  is  a  matter  of  judgment,  i  ou  can  say  we  ou^t  to  cut 
it  20  peorcent  or  we  ought  to  forget  it,  but  with  all  these  nictors  in- 
volved it  was  the  ccmsidered  judgment  of  our  people,  that  we  just 
could  not  take  the  risk  of  increasing  lead  every  year.  Ten  years  from 
now  we  would  be  at  another  hearing,  we  womd  look  back,  and  say, 
"Gosh,  I  wish  we  had  done  it  then." 

Mr.  Daddabio.  How  are  you  affected  by  people  who  have  come  to 
their  jud^ent  on  these  thin^  as  a  result  of  their  participation  in 
the  situation  as  in  Los  Angles  ? 

As  we  look  at  these  thin^.  Dr.  Goldsmith  is  on  your  panel,  he  is 
also  on  the  panel  in  California.  The  langua^  in  both  mstances,  seemed 
to  be  almost  the  same.  The  reference  to  the  need  in  California,  and 
the  standards  you  have  set  there,  are  understandable.  What  kind  of 
judgment  goes  into  determining  how  you  apply  this  to  the  whole 
country?  And  should  it  in  fact  be  apphed  to  the  whole  country? 

Dr.  Morse.  You  are  still  discussing  lead  ? 

Mr.  Daddabio.  Yes, 

Dr.  Morse.  I  want  to  make  it  clear  our  deliberation  with  respect  to 
lead  paid  little  attention  to  the  California  problem.  Atmospheric  pol- 
lution in  California  is  quite  different  from  New  York.  The  smog 
problem  is  not  aggravated  by  lead.  There  is  no  established  associa- 
tion between  lead  and  smog.  So  that  really  was  not  a  consideration. 
The  question  of  lead,  from  a  health  point  of  view,  comes  up  in  those 
instances  where  you  have  let's  say  garage  mechanics  worKing  near 
an  auto,  you  have  policemen  associated  inTieavy  traffic  conditions,  not 
California. 

One  of  the  major  automobile  manufacturers,  for  technical  reasons, 
not  health  reasons,  was  very  interested  in  making'  a  substantial  re- 
duction in  the  tetraethyl  lead  content  of  gasoline.  They  felt  this  eased 
their  problem  of  designing  an  engine  and  control  devices  to  meet  the 
characteristics  which  they  can  anticipate  in  the  future.  This  was  a 
technical  economic  consideration,  not  a  health  consideration. 

Another  automotive  executive  didn't  agree  with  this  viewpoint 
That  is  where  the  deliberation  and  jud^ent  factor  of  our  panel  came 
in.  We  had  a  very  strong  recommendation  from  one  of  the  major  auto 
people  that  they  would  like  to  see  lead  reduced  substantially,  and  in 
addition  the  octane  rating  of  fi;asoline  reduced,  and  the  compression 
ratio.  If  you  in  fact  reduce  tne  octane  rating  of  gasoline  and  the 
compression  ratio  of  our  engine,  then  it  may  not  cost  more  money  to 
use  nonleaded  gasoline. 
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These  are  the  kind  of  arguments  we  had  for  many  weeks.  And  aftwr 
filtering  out  all  this  information  we  didnt  think  we  ouffht  to  say, 
"Stop  putting  tetraethyl  lead  in  gasoline."  We  should  at  least  take  a 
good  look  at  the  problem  now  and  we  ou^ht  to  stop  increasing  the 
correntpotentiallyhigh  level  of  lead  in  the  air. 

Mr.  Daddario.  The  reason  I  asked  you  about  this  is  that  people  are 
disturbed.  It  seems  that  Los  Angeles  is  the  base  of  the  criteria  on 
which  YOU  make  these  judgments. 

For  example,  on  page  8,  of  part  II.  On  the  right-hand  half  of  the 
page,  the  first  paragraph  goes  mto  that,  substantiating  what^ou  have 
said  that  there  is  not  sufficient  medical  evidence,  which  Qualifies  your 
statement,  that  there  is  no  medical  evidence,  or  not  sufficient.  Then 
you  say: 

Accordingly— 

In  the  last  sentence — 

in  certain  metropolitan  areas  todi  as  Los  Angles  Coimty,  the  present  levels  of 
atmospberlc  lead  are  considered  to  present  a  pnbUc  health  hazard  and  it  would 
be  a  prudent  public  health  policy  to  prevent  further  elevaticm  of  atmospheric 
lead  levels  in  sndi  areas  as  weU  as  to  take  reasonable  steps  to  reduce  them. 

The  judgment  here  appears  to  be  based  on  there  being  some  medi- 
cal testimony. 
Dr.  Morse.  Oh,  yes. 

Mr.  Daddario.  Since  Los  Angeles  has  this  problem,  others  ou^t  to 
be  careful  of  not  creating  the  same  problem.  This  is  the  reason  I  ask 
the  question.  I  think  in  a  sense  you  clarified  it. 

Dr.  Morse.  I  just  want  to  make  it  clear  that  the  smog  problem  in  Los 
Anffeles  is  not  the  air  pollution  problem  in  other  areas.  It  is  a  imique 
kind  of  problem  because  of  geography,  and  the  atmosphere,  and  lead 
does  not  contribute  to  that.  We  oldnx  come  to  our  conclusion  regarding 
lead  because  of  Los  Angeles,  but  after  all  the  evidence  from  a  number 
of  aspects  on  a  national  oasis. 

'Sir.  Daddario.  How  did  you  work  out  the  problem  when  the  idea 
came  that  you  ought  to  reduce  this  10  percent  per  year,  as  you  said  it 
would  have  disruptive  effects!  What  were  the  economic  considerations 
which  fit  into  that?  How  did  they  lead  to  other  judgments,  if  they 
did? 

Dr.  MoiwE.  Well,  we  tried  to  strike  a  balance  between  practical  rec- 
ommendations, and  one  which  would  just  be  totally  unacceptable 
economically,  particularly  in  areas  where  there  wasn't  quantitative 
data  that  showed  a  health  problem.  I  don't  know  how  you  would  place 
a  value  in  dollars  upon,  to  my  mind  at  least,  the  untenable  situation 
of  even  living  in  Los  Angeles.  How  do  you  evaluate  the  fact  wlien  you 
get  up  in  the  morning  you  can't  see  very  well?  I  don't  know  how  to 
put  a  dollar  sign  on  that  one. 

The  impact  of  pollution  on  the  quality  of  life  is  difficult 
to  consider  in  the  usual  cost  effectiveness  way.  Fortunately  the  Ameri- 
can Petroleum  Institute  had  just  made  a  very  competent  report,  with 
respect  to  the  capital  investment  and  increased  operating  costs  asso- 
ciated with  producing  nonleaded  gasoline. 

We  looked  at  that.  We  had  close  collaboration  with  all  the  auto- 
mobile manufacturers,  and  we  weighed  their  judgment  as  to  whether 
they  really  wanted  to  run  engines  at  current  high  compression  ratios 
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in  the  future.  Nonleaded  gas  can,  and  is  being  sold  in  this  country 
now  but  it  is  expensive  to  convert  to  nonleaded  gas  if  high  octane 
rating  gas  is  also  required. 

Our  discussions  envoi ved  judgment  based  on  careful  technical  health 
and  economic  data. 

Mr.  Daddakio.  I  understand  that. 

Dr.  Morse,  I  think  you  have  done  remarkably  well,  considering  the 
economic  and  technical  factors  involved  to  have  made  any  headway 
at  all  because  these  economic  judgments  can  be  prevailing  ones.  The 
discussion  seems  to  get  us  constantly  back  to  the  point  that  we  need 
to  have  better  medical  knowledge. 

At  that  stage  of  the  game  the  economic  judgments  would  be  that 
much  easier. 

Dr.  Morse.  The  auto  pollution  problem  isn't  the  cancer-cigarette 
problem.  I  don't  care  whether  you  smoke  cigarettes  or  not;  that  is 
your  problem.  I  don't  particularly  care  if  my  own  car  has  harmful 
emissions,  but  I  am  interested  in  the  cars  that  others  drive,  if  I'm 
driving  through  a  polluted  environment.  There  is,  therefore,  no  incen- 
tive for  the  individual  to  worry  about  his  own  auto  as  an  emitter. 

We  also  recognized  that  there  has  been  no  economic  incentive  for 
any  one  of  the  automobile  manufacturers  to  make  a  low-polluting  auto. 
I  tliink  we  have  to  appreciate  that.  They  are  in  business  to  make  money. 
They  should  be.  This  is  our  free  enterprise  system.  It  is  a  highly 
competitive  business.  Neither  Ford,  Chrysler,  nor  Gteneral  Motors,  or 
American  Motors  can  add  $50  to  their  costs  just  because  they  want 
to  be  good  citizens — ^because  they  are  competing  right  across  tne  line, 
car  for  car. 

I'm  fflad  to  say  that  during  our  deliberations  I  talked  to  many 
automdbile  executives  and  had  many  constructive  discussions.  They 
all  said,  "we  accept  the  role  of  the  Federal  Government  to  set  reason- 
able standards.  This  is  the  only  way  the  problem  is  going  to  get 
solved." 

I  was  surprised  to  hear  that,  and  I  was  delighted.  All  they  wanted 
was  to  have  realistic  standards  that  didn't  completely  disrupt  their 
production  line,  and  they  wanted  these  applied  nationally.  They 
also  wanted  to  be  sure  that  such  standards  applied  to  them  and  all 
their  competitors.  They  would  fight  out  their  problems  technically 
and  engineeringwise,  ao  the  job,  and  stiU  make  a  profit. 

The  establismnent  of  standards  and  their  effective  date  of  enforce- 
paent  presents  many  problems.  We  tried  to  spend  a  great  deal  of  time 
in  trying  to  establish  the  exact  technical  status  of  all  pollution  con- 
trol devices  and  then  effectiveness  and  future  prospects.  I  hope  that 
we  clarified  that  situation  so  that  HEW  can  set  realistic  standards 
which  will  be  acceptable  and  which  will  work  at  the  earliest  possible 
time. 

I  would  like  also  to  point  out  that  pollution  does  not  only  effect 
health.  We  should  also  recognize  the  impact  on  agriculture,  particu- 
larly in  California,  and  areas  near  high  aensities  of  autos. 

Frankly,  I  don't  know  the  economic  impact  of  air  pollution  on 
agriculture  and  more  quantitative  data  is  needed.  This  seems  to  be 
a  serious  matter  and  must  be  given  serious  consideration. 

Mr.  Daddario.  There  is  no  question  that  there  is  an  agricultural 
problon. 
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Dr.  Morse.  There  is  no  question, 

Mr.  Daddasio.  Connecticut,  for  example,  tobacco. 

Dr.  Morse.  And  fruits  and  vegetables  in  California  and  Florida. 

Mr.  Daddario.  We  have  gone  to  tremendous  studies  of  the  need  to 
develop  new  strains  of  tobacco  to  overcome  this  particular  problem. 
You  go  to  the  experimental  station  in  New  Haven,  you  can  see  the 
pock  marks  that  come  up  in  your  tobacco  leaf  because  of  polluted  air. 

Dr.  Morse.  This  is  wny  I  would  like  to  be  more  responsive  when 
we  say  we  need  more  quantitative  data.  Recommendation  No.  1  of  our 
report  sounds  perhaps  a  bit  bland  but  as  a  nation  we  should  recognize 
the  great  advantage  of  really  havii^  a  kind  of  life  that  is  pleasant 
and  not  put  a  dollar  sign  on  clean  air.  In  every  airoort  we  now  have 
a  haze,  a  brown  smoke  in  some  cases.  Is  that  good?  A  whole  gjenera- 
tion  of  Americans  now  have  never  seen  the  clear  clean  air  that  is  now 
only  available  in  relatively  remote  nonurban  areas  of  the  United  States. 

Mr.  Daddario.  Everything  you  said,  of  course.  Dr.  Morse  proves  out 
that  you  are  not  in  the  camp  of  those  that  believe  we  ought  to  develop  a 
tolerance  for  this.  The  fact  we  develop  new  and  additional  strains  of 
tobacco  all  the  time  to  meet  this  is  not  the  answer  to  it. 

I  am  j^articularly  impressed  with  the  way  in  which  you  have  come 
to  some  judgments  in  a  very  difficult  area.  It  does  give  us,  you  know, 
dealing  m  the  environmental  area  here  today,  some  opportunity  to 
look  into  how  you  have  assessed  this  situation.  The  Congress  is  con- 
cerned at  the  moment  about  being  able  to  develop  for  itself  a  tech- 
nology assessment  capability,  because  the  legislative  process  begins 
to  involve  more  and  more  scientific-technical  problems.  You  have 
looked  ahead  with  very  little  really  to  so  on  and  I  think  this  has  been 
an  extremely  commendable  fact.  I  rais^  some  Questions,  and  will  have 
other  questions  to  raise  as  to  how  these  problems  can  be  better  ap- 
proached in  the  future. 

I'm  particularly  pleased  that  you  have  come  to  give  us  a  hand  here 
again.  We  have  strayed  away  a  bit  from  some  of  the  things  that  we 
wanted  to  talk  to  you  about,  but  this  morning  has  been  very  helpful. 

Any  questions  ? 

Mr.  SmTON.  No. 

Mr.  Daddario.  Thank  you.  Dr.  Morse. 

This  committee  will  adjourn  subject  to  the  call  of  the  Chair. 

(Whereupon,  the  hearmg  was  ended  at  11:50  a.m.) 
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Staff  Meetings  on  Environmental  Quality 


THUBBDAY,  FBBBI7ABY  15»  1068 

Eh)I7SB  OF  SEFBBfiENTATIVBS, 

CoMMnm  OK  Sgibngb  akd  Astbonautigs, 

SuBGOHMrrTEB  OK  SdBKGQB,  BeSEABCH,  AKD  DeVEI/XPMEKT, 

Washington^  DXJ. 

Mr.  Joseph  M.  Felton,  oonnflel,  and  Mr.  Bichard  A.  Carpenter, 
Legislative  Beference  Service^  Library  of  Con^resB,  met  with  Dr. 
JoGn  Middleton,  Director,  National  Center  for  Air  Pollution  ControL 
and  other  officials  of  the  Department  of  Health,  Education,  and 
Welfare,  in  room  2062,  South  Building,  HEW,  at  2:20  pan.  Accom- 
panying Dr.  Middleton  were  Mr.  S.  Smith  Ghiswold,  Special  Assist- 
ant to  the  Director,  NCAPC;  Dr.  Emanuel  Landau,  statistical  ad- 
viser. Office  of  the  Associate  Director  for  Criteria  and  Standards 
Devdopment;  Mr.  Thomas  F.  WiUiams,  Chief.  Office  of  Le^slatdve 
and  Public  Ajffairs;  Mr.  Irwin  Auerbach,  Chiei,  Legislative  oection, 
Oflice  of  Legislative  and  Public  Affairs ;  and  Dr.  IBsmard  Steigerwald, 
Chief,  Office  of  Program  Planning  and  Evaluation. 

Mr.  Feltok.  First  of  all,  I  would  like  to  thank  ^om  for  meeting 
with  us  this  afternoon.  As  you  know.  Mr.  Daddario  indicated  at  the 
hearing  that  the  subcommittee  would  send  written  questions  to  you. 
Subsequentlv,  he  decided  it  might  expedite  matters  if  we  sit  down 
across  the  table  and  discuss  these  things  back  and  forth. 

Ton  have  a  copy  of  the  general  questicms  we  propose  to  cover,  so  I 
do  not  think  we  ^ould  have  any  problem& 

The  question  I  want  to  start  wiui  has  to  do  with  the  definition  of 
who  we  are  talking  about  when  we  use  the  word  ^'persons"  in  the  act. 

Can  you  give  us  some  idea  of  what  you  have  in  mind  or  what  you 
consider  to  1^  "persons"  t  Is  it  someone  who  is  sick^  healtJiy ,  old,  young, 
or  is  there  some  norm  to  which  jou  direct  these  criteria  ? 

Dr.  MmnuBTOK.  Your  question,  then,  is,  what  air  quality  criteria 
are,  or,  in  other  words,  what  they  mean.  The  answer  is  that  air  quality 
criteria  are  an  expression  of  available  scientific  knowlec^  of  the  re- 
lationship between  various  conc>Bntrations  of  pollutants  in  the  air  and 
their  adverse  effed»  on  man,  animals,  vegetation,  materials,  and  so  on. 
Criteria  are  descriptive.  That  is,  they  describe  the  effects  that  can  be 
ezi>ected  to  occur  whmev^  and  wherever  the  ambient  air  level  of  a 
si>ecific  pollutant  or  combination  of  pollutants  reaches  or  exceeds  a 
specific  figure  for  a  specific  time  period.  Insofar  as  human  health  is 
concerned,  air  quality  criteria  reflect  knowledge  derived  from  epi- 
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demiological,  statistical,  and  clinical  studies  of  illness  and  d^th  in 
the  general  population  as  well  as  among  special  groups  in  the 
popmation. 

Sir.  Fblton.  Let  me  frame  the  question  in  another  way.  I  assume, 
for  example,  that  we  would  not  abate  traffic  going  to  New  York  be- 
cause one  person  may  get  sick.  Would  these  standards  protect  the 
sickest? 

Dr.  MmrajBTOX.  That  is  a  different  question.  Air  quality  standards 
are  not  the  same  thing  as  air  quality  criteria.  Air  quality  criteria  de- 
scribe the  air  quality  that  must  be  achieved  to  prevent  the  occurrence 
of  various  adverse  effects  on  health  and  welfare.  Air  qualitjr  standsuds 
prescribe  the  air  quality  that  a  State  or  community  has  decided  it  will 
actually  try  to  achieve  and  maintain.  This  decision  must,  of  course, 
be  influenced  by  Imowledge  of  the  adverse  effects  of  air  pollution,  as 
presented  in  air  Quality  criteria,  but  it  will  also  be  influenced  by  eco- 
nomic, technical,  legal,  and  other  factors.  So  it  is  in  setting  standards 
that  a  State  or  a  community  decides  the  extent  to  which  it  will  actually 
try  to  protect  people,  the  extent  to  which  it  will  actually  try  to  prevent 
soiling  and  damaging  of  building  and  materials,  the  extent  to  which 
it  will  actually  try  to  prevent  injury  to  vegetation,  and  so  on. 

Mr.  Williams. 'Under  the  Air  Quality  Act  of  1967,  Mr.  Felton, 
we  are  charged  with  developing  and  publishing  air  quality  criteria: 
in  addition,  we  will  develop  and  publish  data  on  air  pollution  control 
techniques.  Then  it  will  be  up  to  State  governments  to  set  air  quali^ 
standards  and  develop  plans  for  implementation  of  the  standards.  It 
is  at  this  stage  that  States  will,  first,  be  prescribing  the  air  quality  they 
will  actually  try  to  achieve  and  maintam  in  air  quality  control  re^ons 
we  designate,  and  second,  prescribing  schedules  for  accomplishing 
this.  Since  the  Air  Quality  Act  requires  State  standards  to  be  con- 
sistent with  the  air  quality  criteria  we  publish,  this  will  mean  that 
their  standards  must  be  at  least  good  enough  to  prote<5t  people's  health. 
Economic  and  technical  factors  must  be  and  will  be  taken  into  con- 
sideration primarily  in  the  formulation  of  plans  for  implementation 
of  the  standards. 

Dr.  MiDDLETON.  I  think  it  would  be  well  to  refer  to  the  introduction 
to  the  sulfur  oxides  criteria,  published  by  the  Department  in  March 
1967. 1  will  read  it  slowly. 

The  criteria  presented  here  then  are  not  exact  expressions  of  cause  and  effect 
that  have  been  replicated  from  laboratory  to  laboratory.  Instead  the  criteria  are 
useful  statements  of  the  efTects  of  the  snlfnr  oxides  in  the  atmosfiliere  derived 
from  a  careful  evaluation  of  what  has  so  far  been  reported. 

As  more  studies  of  these  effects  expajdd  our  knowledge  the  criteria  will  be 
modified  accordingly. 

The  use  of  these  criteria  by  State  and  local  governments  may  vary  with  in- 
dividual Judgment  and  with  local  circumstances.  In  the  Federal  Clean  Air  Act 
the  American  people  have  expressed  throu^  their  repreeratativeB  a  strong  desire 
for  clean  air.  Guidelines  for  the  choice  of  criteria  are  that  the  quality  of  the  air 
be  good  enough  that — 

Now  there  are  seven  points — 

1.  Hie  health  of  even  sensitive  or  susceptible  segments  of  the  population  would 
not  be  adversely  affected. 

2.  Concentration  of  pollutants  would  not  cause  annoyance  such  as  the  sensatioii 
of  unpleasant  tastes  or  odors. 

8.  Damage  to  animals,  ornamental  plants,  forests  and  agricultural  crops  would 
not  occur. 
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4.  Disability  would  not  be  rtgniflcantly  reduced. 

5.  Metals  would  not  be  corroded  and  other  materials  would  not  be  damaged. 

6.  Fabrics  would  not  be  soiled,  deteriorated  or  their  colors  aftected.  And 

7.  National  scenery  would  not  be  obscured. 

I  think  here,  then^  you  see  that  these  are  the  kinds  of  things  that  we 
need  to  be  concerned  with,  and  that  the  criteria  are  the  expression  of 
the  pollutant  dosage  that  affects  these  particular  items  that  we  have 
enumerated.  As  Mr.  Williams  has  said,  it  will  be  up  to  States  to  decide 
the  extent  to  which  they  will  try  to  prevent  these  things  from 
occurring. 

Mr.  Ielton.  Where  did  these  seven  points  come  from?  Were  they 
in  the  committee  report?  In  other  words,  how  did  you  imderstand 
this  to  be  your  mission  ? 

Dr.  MiDDLBTON.  This  document  is  a  document  issued  by  the  Depart- 
ment of  Health,  Education,  and  Welfare.  It  has  a  foreword  on  the 
part  of  the  Secretary.  It  has  a  preface  from  which  I  read. 

Mr.  Felton.  No;  I  mean  within  the  general  guidelines  of  the 
act 

Dr.  MiDDLETON.  This  is  in  response  to  the  requirement  prior  to  the 
Air  Quality  Act  of  1967,  that  the  Department  published  criteria  on. 

Mr.  Felton.  I  am  not  questioning  that.  I  am  just  asking,  where 
did  the  seven  points  come  from?  T\^re  they  mentioned  by  uie  com- 
mittee in  its  report  or  by  the  chairman  during  the  floor  debate! 

Dr.  MiDDLETON.  The  seven  were  exercises  of  prudent  judgment  by 
our  organization. 

Mr.  Felton.  I  see. 

I  assume  the  criteria  that  affects  No.  1  will  be  different — or  I  might 
put  it  another  way.  The  concentration,  if  you  will,  as  it  affects  No.  1 
will  be  different  as  it  affects  No.  7  ? 

Dr.  MiDDLETON.  I  am  saying  the  criteria  for  the  sulfur  oxides  show 
the  gamut  of  effects  from  one  through  seven.  In  other  words,  you  may 
have  very  different  pollutant  concentrations  with  varying  periods 
of  times  of  exposure  causing  a  variety  of  effects  dependii^,  among 
other  factors,  upon  the  nature  of  the  receptor. 

Mr.  Fblton.  Then  it  would  be  up  to  the  States  to  determine 
standards^  and  if  they  felt  free  to  exclude  one  of  your  seven,  I  would 
assume  this  would  be  permissible. 

Dr.  MiDixjrroN.  Yes;  up  to  a  point.  If  a  State  depended  rather 
heavily  upon  ite  recreational  values  as  a  part  of  its  real  economic- 
social  structure,  it  might  wish  to  adopt  standards  that  would  preserve 
natural  beauty.  This  is  a  State  election,  or  local  option,  so  to  speak. 

It  is  incumbent  upon  us  to  state  what  the  dosages  are  that  affect 
those  things.  The  least  a  State  or  community  can  do  is  be  responsible 
for  the  health  of  its  people.  It  may  wish  also  to  be  responsible  for  the 
health  of  things,  protection  of  things.  These  are  options  that  can  be 
worked  at  different  levels. 

Mr.  Felton.  I  had  not  planned  to  so  into  it  now,  and  perhai^  it 
might  be  better  that  it  be  done  later,  out  section  108  (k)  authorizes 
jou  to  seek  an  injimction.  I  assume  you  would  not  seek  an  injuncti<m 
for  all  seven  of  those  reasons? 

Dr.  MiDDLETON.  Na  Because  persons  are  not  property.  Therefore, 
the  criteria  that  deal  with  persons,  the  dosages  that  affect  people  may 
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be  different,  but  not  necessarily,  than  the  dosages  that  woidd  affect 
fabrics  or  trees  or  other  things. 

Mr.  Fblton.  So  you  wouKl  exercise  section  108  (k),  then,  only  in 
relation  to  No.  1  or  No.  2  i 

Dr.  M]]H>ijBTON.  Health  of  people. 

Mr.  Felton.  Including  sick  people? 

Dr.  MiiM>LET0N.  Health  of  all  the  people,  including  $ick  people. 
Let  us  not  forget  that  we  are  talking  about  large  numMiB  of  peopla. 
By  its  very  nature,  air  pollution  seldom,  if  ever,  affects  only  a  few 
people  at  a  time.  In  an  area  of  polluted  air,  everyone  is  affected,  to 
one  degree  or  another.  Most  of  the  effects  are  neither  seen  nor  im- 
mediately felt,  but  they  are  nonetheless  reaL  It  may  take  20  years,  or 
even  more,  for  emphysema  to  develop^  even  among  people  who  Uve 
where  the  air  13  heavily  polluted.  This  is  a  real  threat  to  the  health  of 
tens  of  millions  of  urban  dwellers.  Furthermore,  the  numbers  of  people 
who  alreadjr  have  respiratory  disease  and  who  are  particularly  vul- 
nerable to  air  pollution  are  by  no  means  small.  I  beneve  Dr.  Landau 
has  some  figures  on  this. 

Dr.  Landatt.  Based  on  data  from  National  Health  Survev  for  the 
period  July  1966  through  Jime  1967,  the  number  of  people  in  the 
United  States  with  bronchitis,  without  mention  of  emphysema,  was 
3,980,000;  emphysema,  without  mention  of  bronchitis,  726/)00; 
bronchitis  and  emphysema,  197,000. 

The  same  National  Health  Survey  estimates  that  there  are  5,380,000 
people  in  the  United  States  who  have  asthma.  This  would  mak&  more 
than  10  million  people  who  have  respiraton^  ailments  which  studies 
have  demonstrated  are  associated  with  air  pollution. 

Mr.  AuERBAGH.  May  I  suggest  that  we  ffo  through  that  list  of 
que^ons  that  vou  presented  m  the  order  we  nave  them.  We  can  come 
back  to  any  which  you  want  to  clarify. 

Mr.  Cabfexter.  As  a  preamble  to  that  let  me  read  a  couple  of  para- 
graphs from  the  transcnpt  of  January  18,  which  Mr.  Dadaario  called 
to  my  attention  as  exemplifying  his  ccmcem.  He  was  talking  to  Dr. 
Blomquist. 

What  do  yon  see  that  we  used  to  do  In  order  to  be  able  to  come  to  such  a  cdetr 
understanding  about  this  or  to  a  much  clearer  one  than  presently  exists  so  we 
can  eliminate  this  confusion  and  have  a  level  of  confidence  about  the  criteria 
established  by  which  people  can  then  move  ahead  and  get  support  and  be 
wilUng  to  act  under  emergencies  as  they  arise? 

Then,  on  a  following  page,  Mr.  Daddario  states : 

Wouldn't  it  have  a  great  deal  of  effect  on  what  we  are  willing  to  pay  if 
we  could  know  that  it  does  have  an  m  ^ect  at  a  quicker  level  than  we  expect 
or  if  we  can  understand  that  it  does  not?  If  it  does  in  fact  aggravate  those  who 
already  have  some  kind  of  an  illness,  we  would  then  approach  it  ia  a  diflBexent 
way  altogether. 

So,  if  you  want  to  read  the  questions,  then,  and  your  replies,  that 
might  carry  us  on. 

Mr.  AuERBAOH.  OK.  Do  you  want  me  to  read  them?  I  guess  we 
had  better  do  that. 

The  first  question: 

A  variety  of  data  suggests  that  air  poUution  is  not  getting  worse  from  rear  to 
year  in  major  cities.  These  fhcta  indicate  that  the  haEard  lies  in  the  air  poUo- 
tion  episode  when  weather  conditions  magnify  normal  pollution  loads  to  the 
atmosphere. 
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Are  present  efforts  to  eUminate  ei^Bodes  showini^  any  prmnise?  Is  episode 
elimination  a  possible  alternative  to  year  round  improvements  in  air  quality? 
Does  ^e  hazard  in  episodes  make  short  term  average  concentrations  more  mean- 
ingful to  standards  setting  than  yearly  averages? 

Dr.  MiDDueroN.  You  see  there  are  several  questions  involved. 

I  guess  the  first  would  be,  is  air  pollution  getting  worse  ?  The  answer 
to  this  would  be  that  the  air  pollution  problem  is  really  spreading  out 
and  thus  affecting  increasing  numbers  oi  people  for  longer  time  periods. 
Aa  the  size  of  ^e  urban  areas  increase,  and  as  industry  builds  new 
facilities  in  the  outlying  areas — ^in  other  words,  with  the  spreading  out 
of  metropolitan  areas,  the  attendant  transportation,  traffic  patterns 
reach  tb%  suburbs  eo  people  can  work  in  all  these  areas — the  size  of  the 
area  affected  increases,  and  in  this  way  the  magnitude  of  the  air  pollu- 
tion problem  increases. 

This  is  to  say  that  the  more  people  are  affected — ^and  moreover  they 
are  not  affected  solely  while  they  are  in  downtown  areas,  but  also  while 
they  are  now  in  residential  sections.  So  the  air  pollution  blanket  is 
spreading  out. 

As  to  your  question  about  short-term  versus  long-term  averages, 
you  really  need  both  measurement  systems.  You  need  them  for  differ- 
ent reasons.  The  long-term  averages,  which  relate  to  i>ollution  dosage, 
reflect  the  chronic  exposure  to  routine  levels  of  pollution. 

And  the  short-term  averages  show  the  extent  and  the  frequency  of 
relatively  high  levels  that  will  affect  persons  already  ill,  mcluding 
not  just  those  with  emphysema  but  also,  as  Dr.  Landau  mentioned, 
the  asthmatic  patient  and  others. 

Mr.  CAS^VJsrrm.  Would  you  expect  that  a  locality  in  setting  stand- 
ards, ambient  air  standards  which  would  then  lead  to  emission  source 
restrictions,  would  use  both  a  long-  and  a  short-term  criterion? 

Dr.  MiDnuETQK.  Well 

Mr.  Gabfemter.  And  are  these  such  that  they  would  lead  to  roughly 
the  same  emission-source  restrictions  ? 

Dr.  MnH>LETON.  Let's  be  sure  we  understand  that  there  is  a  very 
intimate  relationship  of  short-term  exposure  to  the  long-term  expo- 
sure. They  are  mathematically  related.  The  average  on  an  annual  basis 
is  an  integration  of  all  the  peaks  of  the  short-term  exposures. 

So,  I  would  suggest  that  you  cant  really  separate  them,  except  on 
the  basis  of  spe^o  effects  you  may  look  to. 

Woidd  a  locality  or  a  State  elect  to  have  short-term  or  long-term 
nuxnbers  as  standards?  I  would  think  that  they  may  wish  to  have,  for 
very  practical  reasons,  a  standard  of  ambient  air  quality  that  is  on  a 
24-nour  basis.  Simply  for  r^^latory  purposes  one  needs  to  know  day 
to  day  what  is  happening.  This  number,  I  would  suggest,  would  lie 
something  that  womdnt  oe  violated  more  than  a  certain  percent  of 
the  time. 

I  think  the  same  agency  would  see  the  wisdom  in  having  a  longer 
term  average  so  they  could  have  their  sights  fixed  on  what  achieve- 
ments are  toing  made  or  what  changes  are  taking  place.  So  also  they 
would  have  a  basis  then  to  see  whether  they  should  be  concerned  about 
the  chronic  effects  as  welL 

Mr.  Cabfekter.  Now  in  terms  of  prospective  environmental  epi- 
demiological research,  would  your  empnasis  on  the  short-term  standard 
allow  the  researcher  to  perform  experiments  and  confirm  the  chosen 
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short-term  standard  which  was  adapted  from  criteria,  whereas  if  we 
relied  only  on,  say,  annual  exposures  the  exj)erimental  approach  would 
be  so  long  that  we  might  not  be  able  to  do  it? 

Dr.  MmDLETON.  That  is  why  I  prefaced  my  remarfcs  by  the  mathe- 
matical association  of  short  term  with  long.  And  whereas  the  rda- 
tionship  varies  somewhat  from  area  to  area,  one  has  to  use  ambi^t 
air  quality  data  itself. 

Mr.  Carfenter.  Yes. 

Dr.  MiDDLETON.  This  would  allow  the  research  worker  to  project 
in  his  experimentation  those  figures  or  those  numbers  that  may  meet 
what  his  particular  research  neeSs  were. 

Mr.  Carpenter.  Well,  would  you  say  that  it  would  be  worth  while 
before  the  next  step  was  taken,  that  is  the  translation  of  ambient  air 
standards  to  emission-source  restrictions  and  perhaps  substantial 
changes  in  industrial  or  mimicipal  or  personal  practices,  to  conduct 
confirming  experiments  at  the  very  pomt  on  the  concentration-time 
chart  that  you  chose  as  your  standard,  to  go  in  with  animals  or  with 
human  volunteers  and  to  confirm  that  this  was  a  threshold  of 
response  ? 

Dr.  MroDLETON.  This  confirmation,  whether  it  is  laboratory  or  field, 
is  not  so  much  the  question  since  the  documents  that  relate  to  criteria 
contain  both. 

I  think  maybe  what  you  are  referring  to  is  the  fact  that  in  making 
a  diffusion  model  to  relate  pollution  emissions  to  the  ambient  air 
quality  standard,  by  their  geographic  location,  knowing  something 
about  the  tonnage  being  put  out,  the  meteorology  of  the  area,  one  then 
can  predict  what  the  ground-level  concentrations  would  be  from  a  i>ar- 
ticular  source  for  a  particular  period  of  time,  and  the  air  pollution 
control  agency  may  wish  to  validate  whether  in  fact  this  occurs. 

That  is  a  aifferent  kind  of  validation,  and  I  would  see  this  would 
have  some  merit  in  getting  at  emission  standards  to  be  determined  by 
local  governments,  but  I  cfon't  see  the  need  to  validate  the  earlier  ques- 
tion you  are  talking  about. 

Mr.  Carpenter.  You  would  say  that  restrospective  data  taken  into 
consideration  in  publishing  the  criteria  would  be  adequate,  would  con- 
tain this  confirming  evidence  at  the  point,  at  the  chosen  standard 
point? 

For  example,  in  a  concentration-time  plot,  if  you  decided  on  a  dose 
which  in  fact  might  not  have  corresponded  actually  in  time  and  con- 
centration to  some  retrospective  research  on  an  historical  episode  or 
on  animal  work,  your  interpolation  here  would  be  adequate  and  you 
would  not  perform  confirming  experiment  at  that  dose? 

Dr.  MiDDLETON.  I  am  really  not  talking  about  the  confirmation. 
We  are  talking  about  the  fact  that  the  several  categories  of  events  that 
take  place,  that  are  health  effects,  are  fairly  well  described  as  to 
whether  they  are  chronic  or  acute,  and  that  we  already  know  some- 
thing about  the  dosage,  in  other  words,  the  time  concentration.  And 
regardless  of  where  those  will  be  located  you  can  expect  tJhose  effects 
to  take  place. 

So  if  you  are  talking  about  validation  and  trying  to  get  an  integra- 
tion of  chronic  and  acute 

Mr.  Carpenter.  No,  I  am  not,  really.  I  was  just  simply  talking 
about  where,  if  you  wanted  24-hour  standards  and,  in  malnng  up  your 
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criteria  yoa  had  not  been  able  to  find  any  data  on  a  precise  24-hour 
exposure,  or  repeated  exposures  of  24  houis,  would  you  then  think 
that  it  would  be  possible  and  practical  to  go  in  and  check  at  24  hours? 

Dr.  Mtodleton.  I  think  what  you  are  asking  is  a  question  that  we 
normally  take  care  of  in  our  research  needs  prior  to  publishing  the 
criteria,  namely,  we  find  out  whether  these  thmgs  in  fact  take  place. 

Isn't  this  a  part  of  our 

Dr.  Landau.  Yes. 

I  think  what  you  may  have  reference  to  is  the  kind  of  thing  planned 
in  London,  where,  havmg  adopted  certain  control  measures,  you  now 
go  ahead  and  measure  morbidity  in  London,  illness  in  London,  and 
see  whether  or  not  the  control  measures  have  actually  had  an  effect. 

Certainly  in  tlie  United  States  we  would  plan  an  ongoing  program 
to  assess  the  control  activity.  If  the  measures  we  are  usmg  are  reas<»i- 
able,  there  should  be  some  reduction  in  the  morbidity  and  mortality 
from  these  diseases  after  appropriate  control  measures  have  been 
taken. 

Mr.  Cabpbnteb.  Well,  to  be  specific  if  vou  choose,  as  New  York  has 
done,  I  believe,  0.1  parts  per  million  sulnir  oxide,  24-hour  period  not 
to  be  exceeded  1  percent  of  the  time,  would  you  think  it  practical 
and  worth  while  to  conduct  experiments  at  precisely  that  concentra- 
tion for  that  period  of  time  to  confirm  that  this  was  a  threshold 
point  of  dosiB  response  in  a  properly  selected  sample  of  the  population  f 

Dr.  MnoDLSTON.  Your  question  really  is  vali<mtion  of  a  theoretical 
assumption? 

Mr.  Cabpenter.  Yes. 

Mr.  Wiu^iAMS.  Which  is  not  theoretical. 

Mr.  Carpenter.  Empirical. 

Dr.  MiiH>iiBTON.  OK,  empirical. 

We  are  at  the  point,  whether  we  want  to  validate  that  or 
oUier  thinffl,  we  are  at  the  point  of  using  mathematical  modeling  of 
sulfur  oxide  emissions  from  tall  stacks  to  see  whether  the  meteorology, 
the  formulas  that  have  been  produced  for  prediction^  are  in  fact  true, 
and  the  fact  that  we  do  this  for  some  pnysical  measurement  is  no 
different  than  being  equally  willing  to  do  this  for  some  biological  rea- 
son. 

Mr.  AuERBACH.  I  think  what  we  are  basically  talking  about  here  is 
ho w  criteria  are  set. 

The  Congress  has  directed  us  to  develop  and  publish  criteria  based 
on  whatever  valid  scientific  evidence  exists.  We  look  at  that  scientific 
evidence,  every  bit  of  it,  eUminating  what  seems  to  be  invalid  or  in- 
applicable, and  develop  criteria  ba^  on  what  the  data  show  about 
the  relationship  between  levels  of  pollution,  both  short  term  and  lon^ 
t^rm^  and  the  effects  that  they  produce  on  hc^th^  property,  plemts,  and 
so  on ;  so  that  the  criteria  are  based  on  the  best  available  evidence  at  the 
time  that  those  criteria  are  published. 

At  the  same  time,  we  continue  our  own  research,  and  we  continue 
supporting  research  by  other  groups,  and  when  and  if  that  research 
shows  that  the  criteria  we  have  published  should  be  revised  in  any 
way,  they  can  be  revised.  It  may,  of  course,  confinn  the  criteria  down 
to  the  last  decimal  place. 

Mr.  Carpenter.  But  you  wouldn't  want  this  revision  to  occur  after 
some  economic  or  industrial  change  had  been  made  if  you  could  have 

Digitized  by  VjOOQIC 


464 

run  simple  tests  within  a  reascmable  amount  of  time  to  confirm  those 
points  rofore  the  changes  were  made? 

Mr.  WiLLLUcs.  There  are  no  such  simple  tests. 

Mr.  AuEBBACH.  That  is  the  whole  pomt. 

Mr.  CARFBNTiaL  That  is  what  I  was  asking,  whether  you  considered 
it  practical. 

Mr.  Williams.  No. 

Mr.  AxTEREACH.  No  quick  and  easy  ways.  It  is  not  likely  that  research 
will  suddenly  produce  a  whole  new  set  of  figures  forcing  you  to  change 
your  judgments. 

Dr.  SriiOERWALD.  Also,  I  d<Mi't  think  there  is  an^  noint  to  verify.  We 
are  saying  thsat  control  to  achieve  that  standard  wiU  preclude  episodes 
and  will  preclude  chronic  effects  because  of  day-to-aay  exposure.  We 
are  only  talking  about  what  happens  on  3  days  a  year,  1  percent  of  the 
time. 

That  control,  because  of  the  strong  relationship  between  the  average 
pollution  for  the  year  and  the  peak  day  of  the  year,  the  peak  hour  of 
the  year,  and  this  1  percentile  point — there  is  a  strong  relationship. 

We  have  been  lookm^  at  this  for  10  years,  in  10  or  12  citie&  We  are 
saying  that  control  to  uiat  point  will  preclude  the  episode  effect  and 
wul  preclude  the  chronic  effect;  so,  there  really  is  no  pdnt  to  verify. 
You  can^t  expose  animals  to  that  level  of  pollution  3  days  a  year  and 
then  not  expose  them  to  anytiiing  else,  beeanse  thai;  is  not  the  way 
people  are  exposed. 

Mr.  Carpenter.  Let  me  pursue  this  once  more,  because  if  this  point 
which  a  municipality  would  choose  from  the  criteria  which  you  pub- 
lished had  a  confidence  limit  on  it,  as  to  whether  it  was  (me-tenth  plus 
or  minus  0.05,  that  as  I  understand  it  might  make  a  subfi^antial  dif- 
ference to  the  power  industry,  a  difference  which  all  of  us  would  want 
to  know  about  and  to  be  able  to  consider. 

So  perhaps  I  could  ask  this  question.  When  a  criteria  for  24  hours  is 
suggested  by  your  publication,  what  are  the  confidence  limits  likely 
to  te  for  the  guidance  of  local  government  f 

Dr.  MiDDLBTOK.  The  oonfidenoe  that  would  be  involved  here  is  not 
just  a  statbtical  (me  but  the  fact  that  we  have  exhaustively  looked  at 
all  the  information  available.  I  think  you  are  making  a  premise  that 
the  document  mi^ht  be  a  flimsy  one  in  the  first  place.  I  want  to  dis- 
abuse you  of  the  idea  riffht  now.  This  is  a  very  considerable  effort,  in- 
volving exhaustive  stucfy  and  analysis  of  the  scientific  data  that  are 
available. 

And  when  we  recommend  a  set  of  numbers  being  related  for  a  par- 
ticular chemical  or  criterion,  dose  response,  what  we  say  is  not  going 
to  be  said  lightly  or  capriciously.  It  is  going  to  be  based  on  useful  data. 
If  we  don't  have  the  useful  data,  we  will  see  that  we  get  what  we  think 
is  required. 

And  when  you  keep  reiterating  the  need  to  validate,  I  read  this  as 
meaning  that  because  scientific  knowledge  is  never  known  at  one 
moment,  that  we  may  make  some  premature  decisions.  They  are  pre- 
mature only  in  respeot  to  the  future,  the  speculative  future.  We  have^ 
to  deal  with  the  pollution  as  it  is  now. 

So  if  you  want  to  have  fiducial  limits  set  for  a  particular  number,, 
this  is  statistically  possible.  It  is  mathematically  predictable. 
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I  think  when  we  publidied  our  sulfur  oxide  criteria — and  we  gave 
annual  averages  and  we  also  gave  them  daily  and  hourly,  and  we  also 
gave  the  range  of  variabUity,  which  is  standard  treatment. 

Mr.  CARFSNTBt  And  vour  criteria  would  also  contain  a  cost  factor 
and  a  technological  feasibility  factor? 

Dr.  MmouRON.  Not  the  criteria,  tliemselves,  but  under  the  1967 
am^idments  to  the  Clean  Air  Act,  criteria  for  a  pollutant  will  be  ac- 
companied by  data  on  the  contnd  techniques  available  to  abate  sources 
of  tnat  particular  p<^utant,  together  with  data  on  the  cost  of  that 
abatement. 

Mr.  Carpenter.  And  you  are  saying  that  the  difference  between  one- 
tenth  part  per  million  sulfur  o^des  and  two4enths  percent  should  not 
be  a  contested  point,  even  though  that  might  relate  to  substantial 
differences  in  the  cost  of  achievement? 

Dr.  MmotiXTOK.  I  am  saying  if  there  is  clear-cut  evidence  that  a 
tenth  protects  the  people  and  two-tenths  doesn^,  there  isn't  any 
contest. 

Mr.  CARFBNTiaL  And  you  ajre  able  to  make  that  clear-cut  distinction 
before  you  publish  the  criteria? 

Dr.  MmDLBTOir.  If  we  are  not  able  to  make  that,  we  certainly  would 
have  expressed  it  in  some  range  system  so  that  there  would  be  a  clear 
understanding  cm  the  part  oi  the  reader  of  the  document  about  the 
validity  of  tto  number. 

Mr.  Oriswold.  I  heard  this  number,  John  described,  explained  to 
the  Federal  Power  Commission,  under  cross-examination  by  attorneys 
of  the  oil  and  coal  industry,  and  the  gas  industry,  and  the  one-tenth 
of  1  percent  which  you  are  talking  about  is  the  lowest  number  at  which 
you  can  find  health  impairment.  It  oouldnt  find  it  below  that  because 
research  tools  are  not  sufficiently  sensitive* 

When  you  are  getting  to  one-tenth  of  a  part  of  pollutant  at  a 
million  parts  ot  air,  you  are  getting  down  into  fine  numbers  and  fine 
instrumentation.  They  just  hadnt  oeen  able  to  discover  any  health 
impairment  under  that  number,  at  lowtft  levels,  but  this  did  not  insure 
that  there  wasnt  health  impairment  under  that  level.  They  couldnt 
say  that,  either,  under  cross-examination. 

Mr.  (jASFBirnBR.  But,  of  course,  they  have  been  saying  that  at  0.015 
on  an  annual  average  the  same  judgment  held. 

Mr.GRiBWOLD.  Yes. 

Mr.  OAHFtNTER.  So  they  have  measured  the  much  more  delicate 
tenth 

Mr.GsunroLD.  Over  a  longer  period  of  time. 

Mr.  Cajkkjbntjsr.  Over  a  longer  period  of  time. 

Mr.  Ohdbwqld.  Yes. 

Mr.FBEiiON.  Continue. 

Mr.  Carpektbr.  Irv,  why  don't  you  go  on  with  the  next  question? 

Mr.  Atterbagh.  All  right.  [Reading] : 

A  common  statement  is  that  air  ponutlon  is  getting  worse.  Does  this  mean  that 
there  is  more  contamination  in  the  air  over  a  specific  area  in  a  city?  or  that  more 
areas  in  more  cities  are  reaching  a  ponuted  level?  Is  there  a  satoration  tendency 
corresponding  to  geographical  density  of  industry,  bnUdings  and  antomobUes? 
For  example,  can  antomobile  poUntion  get  any  worse  In  the  central  city? 

I  think  we  partly  answered  that  already. 
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Mr.  Carpentesi.  I  think  you  have  adequately  answered  unless  you 
have  something  you  want  to  add. 

Mr,  Griswold.  I  would  like  to  expand  a  little  on  that,  John.  This 
question  is  asked  of  witnesses  at  committees  of  Congress  and  Senator 
Muskie  asked  it  on  one  occasion. 

Now,  there  is  a  tendency  for  air  monitoring  stations  in  ^ven  re- 
gional areas  within  a  metropolitan  area  to  pedc  out  at  certain  levels 
under  average  conditions.  And  as  Dr.  Middleton  says,  the  outlying 
areas  tend  to  build  up,  but  on  the  short*tenn  basis  where  the  potentiu 
for  episodes  occur  you  have  to  take  meteorology  very  much  into 
consideration. 

Now,  when  I  say  meteorology.  I  could  say  a  lot  of  things,  but  just 
to  put  it  in  context,  the  air  over  a  large  city  might  be  like  the  Mississippi 
Kiver  down  on  the  delta  area.  There  are  stagnant  areas  where  the  air 
doesn't  move.  There  are  other  parte  of  the  area  where  the  air  moves 
very  quickly  and  rapidly,  up  to  Y  miles  an  hour,  where  in  the  stagnant 
areas  it  is  just  circling  around.  It  isn't  being  evacuated. 

Now,  when  you  have  an  expanded  area  with  high  levels  of  pollution 
over  it,  where  the  air  condition  or  meteorolo^  tends  to  maintain 
stagnant  periods  in  certain  areas,  the  concentrations  build  higher  and 
higner  in  those  areas. 

Follow  me? 

Mr.  Carpenter.  Yes. 

Mr.  Griswoud.  In  other  words,  a  control  officer  with  the  responsibil- 
ity for  161^  million  people  isn't  worrying  about  averages,  he  iant 
worrying  about  a  24-nour  peak;  he  is  worried  about  14  consecutive 
days  where  these  stagnant  areas  build  up. 

These  are  the  situations  under  wnich  you  have  your  so-ci^ed 
episodes.  And  these  are  what  you  consider  in  developing  a  control 

Erogram,  to  see  that  this  doesn't  happen,  because  God  help  you  if  this 
appens  and  you  don't  have  a  pretty  good  explanation  tor  why  you 
let  it  happen. 

Mr.  Carpenter.  If  you  have  any  more  on  episodes,  we  might  take 
that  at  this  time. 

Mr.  AuERBAGH.  I  think  we  would  like  to  get  an  answer  in  the  record 
on  it.  That  is,  is  episode  elimination  a  possible  alternative  to  year- 
round  improvements  in  air  quality  ? 

Mr.  Carpenter.  Right. 

Dr.  MiDDLETroN.  Tfe  answer  is  very  simplv,  **No."  I  think  it  is 
based  again  on  our  earlier  discussion  that  you  nave  different  effects  at 
these  high  episodes  as  contrasted  to  lower  level,  long  periods  of  time. 

Episodes  are  to  be  avoided  for  the  reasons  that  Mr.  Ghriswold  just 
spoke  to  you  about.  But  to  try  and  control  air  pollution  simply  on  an 
episode  basis  is  not  good  sense,  it  is  not  proper^  it  is  an  unproper 
attitude  for  the  (Jovernment  to  assume,  it  doesnx  discharge  the  Federal 
responsibility  for  the  protection  of  the  health  of  people. 

Mr.  Felton.  Is  there  any  normal  period  that  an  episode  will  last 
in  different  regions  of  the  country  ? 

Dr.  Middleton.  Ye<^.  In  Jjos  Angeles  there  are  periods,  Mr.  Felton, 
when  it  is  normal  for  inversions  to  last  for 

Mr.  Griswold.  Fourteen  days. 

Dr.  Middleton.  Don't  you  have  263  days  a  year  in  Los  Angeles 
when  you  can  expect  inversion  of  1  to  2  days  regularly  ? 
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Mr.  GsiBWOLD.  That  is  right.  However,  for  the  most  part,  and  here 
is  another  common  fallacy,  anyone  that  thinks  that  concentrations 
of  air  pollution  of  any  contaminant  bein^  imiform  over  a  whole  city 
is  just  as  wrong  as  he  can  be.  With  15  air  monit(H*ing  stations  over 
Los  Angeles,  over  a  period  of  14  years,  with  82  meterological  stations, 
with  wind  direction  and  velocity,  we  could  plot  wind  trajectories  in 
a  manner  where  you  could  to  some  degree,  not  always  but  some 
degree,  predict  exactly  when  a  hi^  level  of  i>ollution — if  it  hit  down- 
town Los  Angeles  at  10: 30  in  the  morning,  it  would  hit  Pasadena  at 
1 :  80,  it  would  hit  A^usa  out  in  the  Pcwnona  Valley  at  3 :  30.  While  the 
previous  concentrations  were  falling.  This  stuff  goes  in  clouds,  and 
follows  trajectories  and  those  people  that  are  exposed  to  these  areas, 
plus  the  stagnant  areas — ^there  are  four  big  stagnant  areas  over  the 
Los  Angeles  oasin  where  you  do  have  buildups. 

But  hare  again  you  get  into  a  philosophy  of  control.  In  air  monitor- 
ing, for  instance,  do  you  monitor  the  atmosphere,  place  your  m(mi- 
toring  stations  in  those  areas  where  you  have  a  normal  air  condition, 
what  might  be  considered  a  norm  for  the  area,  in  order  to  determine 
the  effective  dose  of  a  control  program  over  a  period  of  time,  because 
control  programs  take  periods  of  time  to  implement,  or  do  you  estab- 
lish the  air  monitoring  program  to  protect  the  public  ? 

Now,  if  you  want  to  do  it  to  protect  the  public,  you  can  put  an  air 
monitoring  stadon  downwind  irom  a  powerplant  and  you  can  have 
that  thing  going  off  at  scale  regularity,  you  see.  I  mean  talking  about 
what  you  are  talking  about,  and  if  you  were  living  downwind,  in  a 
prevailing  wind  direction  from  a  powerplant,  and  understanding  this, 
you  woulm't  want  any  part  of  it 

But  this  one-tenth  of  a  part  per  million — ^you  talk  about  the  differ- 
ence between  one-tenth  and  .15,  for  instance.  Why  I  mean  that  doesnt 
mean  a  thing. 

Mr.  Cabfemter.  Is  that  what  you  would  recommend,  that  you  would 
put  your  monitoring  station  downwind? 

Mr.  Qbjswold.  You  monitor  for  two  reasons :  One,  you  monitor  to 
protect  the  public,  and  the  second  thing  is  you  monitor  to  find  out  what 
IS  the  general  situation  on  a  given  contaminant,  in  order  to  develop 
an  orderlv  and  phased  plan  to  get  the  whole  thing  for  the  entire  area 
down  within  a  tolerable  situation. 

Mr.  Felton.  Dr.  Middleton.  in  your  testimony,  I  think  you  made  the 
statement  that  the  Los  Angeles  plan  was  most  effective  as  it  applied 
to  industries  as  opposed  to,  say^  automobile  traffic.  I  think  you  also 
said  that  in  major  cities  automobiles  caused  75  percent  of  the  pollution. 

Now,  what  does  the  State  do  in  a  situation  like  this  ? 

Dr.  MmniiETON.  You  recognize  that  the  reason  that  Los  Angeles,  as 
an  eitample,  has  effective  control  for  industries  is  that  industries  are 
a  source  of  pollution  that  they  have  the  authority  to  control.  It  is  not 
that  they  wish  to  ignore  the  motor  vehicle.  It  is  the  fact  that  the  State 
in  that  instance,  California,  has  the  control  of  the  motor  vehicle. 

I  think  that  is  the  case  toda^  across  the  Nation.  The  Federal  Govern- 
ment has  assumed  the  authority  and  responsibility  for  motor  vehicle 
pollution  control.  The  moving  source  of  pollution  is  to  be  controlled 
primarily  by  emission  standards  which  are  invoked  across  the  country. 

Now,  in  those  situations,  and  they  are  not  all  on  the  west  coast,  they 
are  anywhere  across  the  country,  in  which  the  control  of  the  motor 
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vehicle  is  inadequate  to  oope  with  the  air  pollution  buildup,  to  whidi 
the  motor  vehicle  is  a  significant  oontributcMr,  we  are  expecting  any 
organization  that  comes  to  us  for  control  program  grants  to  have  a 
plan  of  action  which  will  deal  not  onlv  with  the  industrial  source  but 
a  plan  to  take  care  of  mobile  sources  m  an  emergency  situation. 

Mr.  Fhlton,  What  percentage  of  your  effort  are  you  putting  into, 
say,  title  II  of  the  bill  relating  to  automobiles  as  opposed  to  title  If 

I>r.  MmDUETON.  I  can  sui>ply  vou  some  budget  figures  if  you  like. 

IMfr.  Fbltoit.  Oflhan<L  do  you  know  what  the  ratio  is? 

Dr.  Mn>DU9T0N.  The  effort  on  stationary  sources  versus  that  on.  motor 
vehicles! 

Mr.  Fvurov.  Yes. 

Mr.  WniiiAMS.  I  don't  think  we  break  it  out  that  way. 

Dr.  MjDDiiETON.  Ordinarily,  we  do  not  But  if  the  $64  million  appro- 

?>riated  for  fiscal  1968  for  all  our  activities-— including  research,  en- 
orcement,  trahdng,  criteria  devdopment,  and  so  on — ^were  to  be 
allocated  either  to  motor  vehicles  or  stationary  sources,  the  total  for 
motor  vehicles  would  be  approximately  $20  million.  This  is  a  rough 
estimate,  of  course. 

Mr.  Cabfenter.  I  would  like  to  ask  concerning  your  statement  that 
episode  avoidance  is  not  a  suitable  alternative — ^if  studies  have  beoi 
made  on  the  relative  cost  of  a  national  program  that  would  elimiuate 
episodes  and  the  short-term  effects  as  oppc^ed  to  a  national  program 
that  would  eliminate  the  long-term  effects,  conceding  that  both  effects 
are  damaging  to  health  and  that  they  are  different? 

Mr.  WnjJAKs.  We  said,  I  think,  that  elimination  of  ^HSodeB  is  a 
practical  impossibility — ^imx)06sible  as  a  practical  alternative  to  ccm- 
troUing  sources  of  pollution  on  a  year-round  basis.  There  is  no  way 
known  to  control  air  pollution  in  anticipation  of  episodes. 

The  data  on  meteorolc^y,  the  pipeline  we  have  to  Grod's  intent^  is 
not  good  enough  nor  ^ing  to  be  ^ood  enough  for  us  to  ever  control 
air  pollution  as  we  see  it  on  that  basis. 

Dr.  Lakdatt.  I  think  there  may  be  some  confusion  with  regard  to 
what  we  are  talking  about  in  terms  of  episodes.  If  by  ei>]s£ie8  we 
clearly  mean  those  unusual  situations,  such  as  the  Thanksgiving  Day 
episode  in  New  York  Cit^^  this  is  one  thin^.  But  if  you  are  thinking 
aoout  pollutant  levels  wmch  affect  asthmatics,  for  example,  these  are 
not  the  kind  of  things  that  take  place  only  during  episodes.  These  are 
the  kinds  of  effects  that  take  place  whenever  you  get  even  a  fairiy 
moderate  increase  in  the  pollutant  level. 

It  doesn^  require  an  episode  to  cause  asthmatic  effects,  and  we  are 
certain  it  doesn't  require  episodes  to  cause  effects  cm  brondhitics  and 
X>ersons  safferiujg  finom  emphysema. 

What  we  ordmarily  refer  ta  as  episodes  are  real  disasters,  in  whiefa 
you  have  excess  mortality,  usuallv  accompanied  by  excess  morbidly. 
That  is,  you  have  an  excess  number  of  persons  going  to  dinics,  aivl 
soon. 

In  talking  about  episodes,  you  are  talking  about  very  high  levels  as 
opposed  to  the  fact  that  during  the  course  of  a  year  you  have  low 
values  and  somewhat  elevated  levels,  but  certainly  for  most  areas 
nothing  close  to  what  we  call  an  air  pollution  episode  disaster.  You 
have  to  have  unusual  meteorologic  conditions  to  hit  this  kind  of  air 
pollution  disaster. 
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Mr.  WiiiLiAMS.  It  has  been  suggested  many  times  that  we  deal  with 
the  problem  of  air  pollution  mainly  by  relying  on  emergency  plans 
whidi  could  be  put  mto  action  whenever  a  builiSip  of  pollution  might 
occur.  Such  plans  would  include,  for  example,  switchmg  from  high- 
Bulfur  to  low-sulfur  fuels.  Tbia  approach  was  suggested  most  recently 
by  the  American  Petroleum  Institute,  which  hired  an  enjgineering  firm 
to  make  a  study  of  its  f ea^bility.  The  firm's  report,  issued  in  May 
1967,  concluded  that  the  plan  would  be  impractical,  principally  be- 
cause of  the  difficulty  of  making  accurate  forecasts  of  pollution  build- 
ups and  of  axitninistering  a  system  which  would  require  action  by 
hundreds,  and,  in  large  cities,  thousands,  of  private  facilities  on  rela- 
tively short  notice.  Furthermore,  such  a  ^stem.  even  if  it  would  woA, 
would  not  be  a  substitute  for  full-time  c<Hitrol  of  air  pollution.  This 
kind  of  qr^m  might,  in  theory,  take  care  of  the  wwst  possible  situa- 
tions, but  it  would  do  nothing  about  the  greater  threat  to  human 
health  associated  with  daily  exposure  to  so-called  ordinary  levels  of 
pollution  in  urban  communities.  An  emergency  plan  is  a  necessary 
adjunct  to  an  effective  program  for  acMeving  and  nmintaining  accept- 
able air  quality  in  a  community,  but  it  clearly  is  not  and  cannot  oe 
used  as  asubstitute  for  such  a  program. 

Mr.  AiTERBAGH.  Your  next  question  [reading] : 

How  do  you  reconcile  the  difference  in  physiological  response  among  members 
of  an  art>an  population?  Is  the  air  quaUty  which  would  not  affect  even  the 
sick  or  anergic  or  weakened  person  a  practical  goal?  Are  there  altematives  for 
this  portion  of  the  population? 

I  think  this  has  already  been  answered,  in  part 

Dr.  MmpLBTOK.  I  wiu  give  you  the  answers  I  put  down  here. 

Is  the  air  quality  which  would  not  affect  even  the  sick  or  allergic 
or  weakened  person  a  practical  goal  ?  Yes.  It  is  quite  practical  to  estab- 
lish goals  to  take  care  of  these  pe<^le. 

Mr.  J^TON.  May  I  interject? 

Practical,  yes^  from  a  scientific  standpoint.  I  keep  having  problems, 
thou^,  with  this  abatement  business,  wnere  you  go  before  a  court  and 
theyTiave  to  consider  technological  and  economic  considerations.  It 
is  going  to  have  to  be  a  very  wise  court  that  makes  this  final  judgment. 
So  I  do  think  the  "Yes"  has  to  be  modified  to  some  degree  to  take  care 
of  the  practicalities  of  implementation. 

Dr.  MJDUusrro9n.  1  doirt  think  we  have  to  modify  whether  it  is  a 
practical  goal  at  all,  Mr.  Felton.  I  disagree  with  you,  however  I  under- 
stand your  question. 

If  you  are  talking  about  implementation  of  the  goal  into  a  set  of 
local  actions  where  eccmomic  and  technical  feasibility  and  so  forth 
are  involved,  that's  the  area  where  you  need  to  find  out  what  it  is 
going  to  cost  and  whether  society  is  willing  to  support  it.  It  is  a  differ- 
ent situation. 

Let's  be  sure  we  get  goals  separated  from  criteria  f nmi  standards. 
When  you  asked  the  question,  "Is  it  a  practical  goal?'*  imequivooally 
the  answer  is  yes,  it  is  a  practical  goal.  Whether  you  can  attain  that 
by  an  action  program,  and  have  standards  and  an  implementation 
plan,  and  is  that  practical,  I  have  to  say  I  don't  know.  This  has  to  be 
evaluated  by  all  the  factors  involved. 

Mr.  Fblton.  ok. 

Mr.  Carpenter.  That  is  a  very  good  answer. 
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Mr.  Griswqld.  Since  Mr.  Felton  meationfid  the  abatement  actions 
and  I  have  been  deeply  involved  in  all  of  them  because  the  staff 
assi^ed  to  me  has  developed  the  information  on  them  and  I  am 
presiding  officer  at  the  conferences,  I  would  say  there  hasn't  been  a 
conference  yet  held  where  the  economics,  economic  studies,  and  the 
testimony  didn't  show  that  the  cost  of  pollution  was  far  greater  than 
the  cost  of  control,  and  this  is  in  the  magnitude  of  10  times.  And  this 
did  not  even  incluae  anv  health  benefits. 

All  this  did  was  include  material  benefits,  like  dry  cleaning  coete, 
household  costs,  and  this  type  of  thing.  And  some  of  these  studies 
weren't  made  by  anyone  that  might  be  considered  prejudicial,  sudi 
as  we  were.  This  latest  study  was  made  by  Ernst  &  Ernst,  a  firm 
entirely  apart  and  under  contract  to  us  to  bring  the  facts  out. 

Here  again  in  the  Washington,  D.C.  study 

Mr.  Felton.  Would  you  supply  some  of  this  material  for  the 
record? 

Mr.  Cakpenter.  I  might  say  they  supplied  Michelson  &  Tourin's 
Washington,  D.C.  study,  which  I  consider  to  have  a  number  of  inter- 
nal inconsistencies. 

Mr.  Griswold.  Well,  it  depends.  That  was  the  first  study  that  they 
made,  and  I  would  say  in  viewing  that  one  and  one  they  did  for  us 
m  New  York,  where  they  considered  both  sulfur  oxides  and  par- 
ticulate control,  that  data,  in  conjunction  with  other  economic  studies 
we  made  based  on  studies  of  two  cities  in  the  Ohio  River  Valley,  where 
there  are  identical  ethnic  backgrounds,  identical  market,  idmtical 
eveirthinff  except  the  degree  of  pollution  in  the  area,  where  it  came 
out  1  thiii  to  $245  per  family  of  four;  excessive  cost,  in  the  polluted 
city  more  than  the  other  city,  as  against  the  cost  of  ccmtrol  which  ran 
to  a  bare  fraction  of  that. 

Dr.  MmoLETON.  If  we  could  revert,  Mr.  Felton,  to  the  other  parts  of 


bear  on  this  issue. 

Mr.  Carpenter.  Such  as  the  provision  of  hospitalization  or  the  aleit- 
ingof  bronchitics? 

Dr.  MiDDLETON.  Yes.  And  can  you  protect  the  hospital  space  that 

Jou  are  going  to  send  them  to  is  a  very  important  part  of  this.  What 
o  you  do? 

Dr.  Landau.  This  protection  you  are  talking  about  relates  oolj  to 
an  emergency  situation.  But  we  have  to  be  concerned  with  the  popu- 
lation during  this  exposure  for  20  years  or  30  years  before  people  de- 
velop either  bronchitis  or  emphysema.  So  we  are  very  much  concerned 
about  the  long-term  chronic  eflFects,  not  only  about  protectimf  the  popu- 
lation during  acute  episodes — during  acute  disaster  periods. 

Dr.  MiDDLETON.  This  is  the  value  of  the  program,  you  can  see^  in  hav- 
ing the  preventive  aspects.  We  are  attemptmg  to  avoid  havmg  epi- 
sodes. We  are  attempting  to  avoid  having  more  emj^ysema  patienta 
We  are  attempting  to  prevent  these  things  from  happening.  So  if  we 
work  at  the  episode  level  to  just  chop  off  the  peaks  we  still  have  basi- 
cally this  chronic  threat  to  the  population. 

You  need  to  get  the  regular,  routine  levels  of  air  pollution  down  so 
we  begin  to  have  relief,  so  we  have  fewer  of  this  elite  population,  if 
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ypia  wish  to  separate  them  at  this  point,  to  contend  with  in  an  episode 
situation. 

Another  part  of  the  program  that  we  unfortunately  don't  under- 
stand at  the  moment  is  what  are  the  differences  in  polluti<m  levels  in- 
doors and  outdoors.  What  is  the  difference  in  this  room  compared  to 
outside  on  the  street  t 

We  just  have  not  had  time,  money,  or  facilities  to  answer  this,  and 
it  is  part  of  the  question  of  how  weH  can  you  protect  i>eople  indoors. 
We  are  very  poorly  pr^ared  to  cope  with  that  qoesticHL  We  could 
just  enunciate  t^iat  we  dont  have  any  practical  way  of  doing  it 

Mr.  AuERBACH.  The  next  question,  which  I  think  we  fairly  well 
covered  [reading] : 

Please  diseoAS  the  meanloj?  to  practical  admiDlstration  of  the  law  of  such 
fltatements  as  "air  quality  that  will  not  harm  or  olfend  man,  animals,  or  plants" 
and  *the  health  of  even  aenaitiTe  or  susceptible  segmemts  of  the  popolatioii  would 
not  be  adversely  affected." 

I  believe  those  statements  come  from  the  air  quality  criteria  docu- 
ment. Dr.  Middleton  has  already  commented  on  the  mieaning  of  those. 
The  next  question  [reading] : 

Odors  are  considered  air  pollutants  but  raise  a  great  problem  of  value  judg^ 
ment.  As  Senator  Randolph  has  said,  some  people  are  veiling  to  put  up  with  the 
odor  of  limburger  cheese.  Are  there  instruments  which  will  evaluate  odors  (not 
merely  detect  chemical  compounds)  ?  Or  odors  evaluated  by  panels  of  persons? 
Are  criteria  for  odors  contemplated  under  the  Air  Quality  Act? 

The  next  question  also  talks  about  measuring  odors. 

Mr.  Felton.  First  of  all,  are  you  in  the  odor  business  ? 

Dr.  Mmoi^ErroN.  Yes.  We  are^ettin^^  rid  of  them. 

Mr.  Williams.  Everybody  doesnx  believe  it,  but [Laughter.] 

Dr.  Middleton.  Yes ;  we  consider  odors  to  be  air  pollutants,  not  only 
because  they  are  a  nuisance,  but  also  because  they  nave  other  adverse 
effecta 

We  recognize  odor  as  being  a  serious  problem  in  some  places  and  a 
nuisance,  of  course,  in  manv  places.  There  are  some  cases  in  which 
odors  are  serious  enough  to  be  a  well-documented  health  hazard. 

We  have  conducted  consultations,  a  conference,  and  also  recently  had 
a  hearing,  have  we  not,  Mr.  Griswold,  on  an  odor  problem  in  the  State 
of  Delaware? 

But  to  the  point  can  we  measure  odors  easily,  available  instru- 
ments to  measure  odor  objectively  are  very  crude.  We  rely  on  panels  of 
people.  We  rely  on  multiple-choice,  three-point  validation  system. 

We  are  in  the  process,  tnrough  several  contracts,  of  establishing  the 
selection  of  panels  and  how  to  use  them.  These  things,  I  think,  em- 
phasize that  we  do  not  now  have  instrumentation  to  sense  odor  and 
make  a  quantitative  evaluation  of  it. 

We  do  have  the  capability  in  a  limited  way  to  identify  chemical  com- 
pounds and  quantify  them.  We  are  now  in  the  process  of  trying  to 
identify  what  the  chemical  compounds  are  that  are  specifically  associ- 
ated with  an  odor  factor.  So  this  is  the  state  of  our  knowledge  in  this 
particular  field. 

Mr.  Felton.  In  other  words,  would  you  say  that  the  common  law  of 
nuisance  could  not  take  care  of  the  odor  problem  ? 

Mr.  Williams.  It  hasn't 
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Dr.  MiDDurroN  [pointing  to  Mr.  Gtiswold].  I  was  thinking  of  your 
experienoe  in  Los  An^ee. 

Mr.  Fhlton.  How  is  your  approach  fl[oing  to  bo  different? 

Mr.  Qbibwold.  If  you  a^y  sor  an  injunction  under  a  commcoi  law 
procedure  you  faave  a  very  difficult  time  in  abating  it,  you  »da.  How- 
ever, if  you  have  stringent  rules  in  r^ard  to  odor  wWe  it  is  ade> 
quately  described  and  wey  ai>e  to  become  law  and  then  are  enforced 
¥dth  adequa4:e  evidence,  you  ean  g^  through  the  court. 

But  in  the  cases  Dr.  Middtoton  is  talking  abouti  in  two  oases  I  recall 
on  odors — one  was  the  rendering  plant  at  Selbyvillei  which  gave  oat 
a  strong  pui^nt  to  a  nauseous  odor,  the  medical  practitioners  in  the 
town  testified  to  the  fact  that  this  type  of  odor  was  a  health  impair- 
ment because  of  nausea  or  vomiting  that  took  place  imder  certain 
occasions  or  continued  loss  of  sleep  ami  this  type  of  nervous  strain  was 
venr  difficult  for  respiratory  cardiac  patient& 

In  another  one,  and  this  was  a  uttle  amusing,  of  a  Ticonderoga 
papermill,  New  York,  affectiDg  Shweham,  Vt.,  across  the  lake  from 
Ticondero^;  the  odors  of  these  mills,  according  to  businessmen,  and 
particular^  to  motel  and  hotel  operatcM^,  senously  impaired  their 
business,  because  even  honeymooners  that  stayed  there  and  checked  in 
early  in  the  evening  left  at  12  or  1  o'clodt  because  they  couldn't  stand 
the  odor. 

Mr.  Carpenter.  What  was  the  disposition  of  that  case  ? 

Mr.  Gbiswold.  It  was  to  require  the  International  Paper  Co.  to 
put  on  control  e<iuipment  that  would  materially  reduce  or  eliminate 
the  odor  to  a  point  where  it  would  not  occasion  a  problem  in  Shore- 
ham,  Vt. 

Mr.  Carpenter.  And  that  was  successf  ullv  accomplished  t 

Mr.  Griswold.  That  has  been  accomplished,  except  ri^ht  now  Ver- 
mont is  complaining  again  and  it  is  possibly  because  the  mill  is  runninf^ 
at  peak  capacity  and  is  overloaded,  and  they  are  contemplating  build* 
inganother  mill  there  three  times  as  large. 

Dr.  Mtodlbton.  Mr.  Felton  asked :  "is  the  present  law  system  ade^ 
quate,  and  how  would  we  approach  it  differently?" 

I  think  from  our  comments  you  may  have  sensed  how  we  would  do 
it  differently,  in  that  we  would  attempt  not  to  rely  on  just  a  public 
reaction,  an  adverse  public  reaction  to  some  smell,  an  odor,  but  rather 
be  able  to  identify  this  chemically  so  some  law  could  specifically  re- 
gard the  regulation  of  that  compound,  so  we  wouldn't  have  to  rely  on 
nuisance  law,  with  all  its  vagueness. 

We  would  say  hopefully  in  our  publication  of  criteria  on  odors  we 
could  identify  the  odor  constituents  that  are  obnoxious  and  give  the 
measurement  techniques  for  sensing  them,  and  then,  by  establishing 
the  threshold  of  sensory  perception,  establish  levels  that  would  be 
acceptable  or  not. 

Mr.  Carpenter.  Would  you  infer  that  you  would  eventually  publidi 
a  criteria  for  cadavering,  for  instance? 

Dr.  MnMOLETON.  I  would  have  to  say  I  don't  know  what  you  mean  by 
this.  How  to  dispose  of 

Mr.  Griswold.  Odors  from  rotting  human 

Mr.  Carpenter.  One  of  sulfur-containing  amines  from  rotting  meat? 

Dr.  Mtddleton.  Very  well  could. 

Digitized  by  VjOOQIC 


473 

Mr.  Casfbnteb.  And  you  would  get  that  stifle? 

Ihr.  MiDMiETON.  I  think  until  we  are  specific  enough  to  identify  the 
odor  factors,  we  will  never  be  aUe  to  specifically  enunciate  what  it  is 
to  be  deaned  up,  except  in  very  vague  torms. 

Dr.  SmiGERWAii).  I  think  hydrogen  sulfide  is  one  that  we  certainly 
could  go  after.  The  current  plan  is  to  think  about  going  out  after  it  as 
a  separate  pollutant,  although  it  is  one  of  the  most  common  odors. 

Jjr.  'MsDTfUprov.  Me&yl  mercaptan  is  another  one. 

Mr.  FteLTOir.  Would  you  say  it  is  a  little  lower  on  your  priority  list, 
though,  than  some  of  the  other  items  in  gmeral  t 

Dr.  Mnx>LET0N.  Odor  criteria  ? 

Mr.  PEtt/TDN.  Yes. 

Dr.  MnM>LET0N.  Yes.  I  think  we  indicated  our  primary  emphasis  is 
on  criteria  for  particulates  as  a  class,  to  be  followed  almost  simul- 
taneously by  republication  of  criteria  for  sulfur  oxides,  and  from  there 
we  would  expect  to  go  into  carbon  monoxide,  and  then  we  will  ^e 
consideration  to  the  others  we  have  mentioned — hydrocarbons,  oxides 
of  nitrogen,  and  oxidante. 

Mr.  CABsmrrOL  Ofitn  you  be  more  specific  at  this  time  on  your  time- 
table for  those  first  threet 

Dr.  MwtnMtojff.  I  plan  to  hate  the  criteria  for  particulates  and  sul- 
fur oxides  completed  this  fiscal  year.  And  I  plan  to  have  several  air 
?nality  control  regions  designated  so  that  fun  implementation  of  the 
/lean  Air  Act  willbegin. 

Mr.  GABsmsTWR.  Bi^ht. 

Dr.  MiDitt^BfraN.  Is  mat  timetable  to  the  point  ? 

Mr.  Carpbnmr.  Yes,  sir. 

Mr.  AxnoBBAGH^  The  next  question : 

A  Bishop,  Md.,  plant  is  tmder  HAW  orders  to  end  unpleasant  odors.  The 
company  says  it  wffl  chaUenge  the  eonstitntionality  of  the  Air  Quality  Act 
if  tlie  Secretary  ct  HBW  seeks  a  court  injunction  to  enforce  the  order.  On 
what  grounds  would  the  company  base  its  case?  What  ia  the  HBW  legal 
opinion?  Do  yon  know  of  any  other  resistant  court  suits  concerning  the  Clear 
Air  Act  as  amended? 

Dr.  Mjddletok.  I  can  read  a  statement  regarding  the  Bishop  Proc- 
essing Co.^s  chaUenge.  [Beading :] 

PxesenUy  there  is  no  pending  litigation  involving  the  Clean  Air  Act  In  a 
suit  entitled  '*Bishop  ProcesHn^  Oo.  v.  Cfardner,''  the  company  asked  the  Federal 
district  court  to  review  its  diUm,  made  at  the  public  hearing  that  the  statute 
waa  nnconstitntionaL  The  Govomment's  motion  to  dismiss  that  suit  was  granted 
on  the  grounds  that  the  suit  was  premature,  without  mention  of  the  constitu- 
tional issue.  At  this  time,  any  discussion  of  grounds  on  which  the  Blshc^  Proc- 
endng  Co.  may  r«dy  in  attacking  the  constitutionality  of  the  Clean  Air  Act 
would  be  speculative  and  of  coxawt,  inappropriate.  It  is  tte  view  of  this  Depart- 
ment that  the  statute's  constitntionaUty  wm  be  iqMld. 

Mr.  Fbltok.  Do  you  know  of  any  State  oases  iuTolving  this  same 
genmilareat 

Dr.  MiDDiiBiON.  Mr.  Ghriswold,  wiDyau  r^ty  to  that  question? 

Mr.  Gbiswold.  The  only  one  was  Western  Oil  &  Qm  Association, 
which,  in  Los  Angeles,  questioned  the  constitutionality  of  rules  and 
regulations  limitiTTg  the  sulfur  eontent  of  fuel  oils  burned  in  various 
poTverplants  and  oQier  in  industry,  there.  And  the  net  result  of  that 
IS  that  they  lost  all  the  way  up  to  me  State  Supreme  Court,  and  then 
they  finaUy  withdrew  from  tnat 
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Mt.Fblton.  Did  it  have  the  same  factors 

Mr.  Gfiiswoii).  Constitutionality. 

Mr.  Felton.  Yes,  bat  did  the  regulation  have  the  aune  factCKS 
sudi  as  considering  the  technical  feasibility  of  it  and  its  economic 
impact? 

Mt.Gbiswold.  Yes. 

Mr.  Carpenter.  Was  it  due  process? 

Mr.  Griswold.  Well,  it  was  unreasonableness  and  stuff  like  this, 
which  requires  the  burning  of  oil  or  of  fuels  not  to  exceed  one-half  oi 
1  prcent  sulfur^  which  practically  legislated  natural  gas,  up  until 
this  Indonesian  oil  came  in.  under  the  new  oil  import. 

Mr.  Carpenter.  Proceed. 

Mr.AuERBACH.  All  right. 

The  next  <)uestion,  or  the  next  series  of  questions  concerns  carbon 
monoxide :  First,  what  is  the  evidence  that  carbon  monoxide  levels  are 
increasing  in  the  Times  Square  area? 

Dr.  MmoLBTON.  I  don't  think  we  have  that  specific  informationy  do 
we? 

Mr.  AuERBAGH.  We  have  not  ourselves  been  conducting  measure- 
ments in  the  Times  Square  area. 

Mr.  Carpenter.  We  will  put  in  the  record  this  quote  fnmi  Science 
Magazine,  which  is  the  reason  for  that  particular  question. 

Mr.  AuERBAGH.  Yes,  there  is  a  quote. 

(The  quote  referred  to  follows : ) 

Lethal  Air  PoUution:  Warnings  of  an  impending  crisis  because  of  carbon 
monoxide  levels  in  New  York  Olty  bave  beoi  issued  by  two  poUution  experts 
On  26  October  New  York  City's  Air  PoUution  Ck^mmissioner,  AaBtin  N.  H^er, 
stated  that  growing  carbon  monoxide  levels  may  force  the  banning  of  cars  and 
tracks  during  certain  honrs  in  some  areas  of  Manhattan  such  as  l^mes  Square. 
Myron  Tribos,  the  dean  of  Dartmouth's  School  of  Engineering,  recently  issued  a 
stronger  warning:  ''We're  on  our  way  to  a  pobUc  catastioidie  *  *  \  Carbon 
monoxide  levels  in  New  York  City  are  ai^roaching  the  lethal  leveL" 

Mr.  Carpenter.  Yes,  but  please  go  on  to  the  remaining  questions 
then,  whatever  you  have  prepared. 
Mr.  AiTERBAGH.  All  rignt.  [Reading :] 

Without  published  criteria  on  carbon  monoxide,  how  can  'lethal  levels^  be 
Judged? 

Mr.  Carpenter.  May  I  interject  here  a  reference  to  this  table,  table  4 
in  the  Department  of  Commerce  repwt,  the  ^^ Automobile  and  Air 
Pollution,^  part  2.  page  16,  which  was  also  submitted,  I  believe,  in  a 
similar  form  to  Senator  Muskie,  last  year,  which  indicates  t^t  in 
New  York,  Chica^,  and  Cincinnati,  where  measurements  have  been 
made  in  2  consecutive  years,  the  values  for  1967  are  less  than  those  for 
1966  in  a  majority  of  instances. 

I  am  unable  to  comment  on  the  statistical  significance  of  these,  but 
they  do  suggest  questions  that  we  are  asking  about  saturation  with 
respect  to  automobile  density,  the  problems  raised  by  this  artide 
quoted  from  Science  Magazine,  and  the  concept  that  in  California 
and  now  in  the  Nation  we  are  establishing  emission-source  restrictions 
without  the  benefit  of  published  Federal  criteria. 

You  provided  as  an  answer  to  Mr.  Daddario's  final  question  a  resume 
of  the  California  situation  which  indicates  that  their  standards  are 
80  parts  per  million  for  the  level  mid-8-hour  period,  called  serious 
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8-hoiir  exposare,  and  120  parts  per  million  for  1  hour  exposure,  and 
I  would  appreciate  your  contrasting  these  figures  with  the  industrial 
'     :iene  standards  of  100  parts  per  million- 


hyrie 


„  '•  Landau.  No,  they  are  now  50,  arent  they? 

Mr.  Carpenter.  The  latest  information  I  have  is  contained  in  "In- 
dustrial Hygiene  and  Toxicology,''  volume  2, 1962. 

Dr.  Landau.  I  think  the  tentative  threshold  limit  value  is  now 
50  parts  per  million,  but  we  can  check  that. 

Mr.  Carpenter,  i  es,  if  you  would. 

And  in  this  table,  in  this  particular  voliune,  the  indication  is  that 
a  concentration  inhaled  for  1  hour  without  appreciable  effect  is  400  to 
500  parts  per  million. 

Dr.  Landau.  Yes.  On  this  60  parts  per  million,  we  can  read  from 
the  testimony  that  was  submitted  to  the  Muskie  hearing.  It  says: 

Fifty  parts  per  mUlion  la  now  recommended  as  the  upper  limit  of  safety  for 
health  in  industrial  workers  exposed  for  an  8-hour  period. 

So  that  100  parts  per  million  has  now  been  reduced  to  50  parts  per 
million. 

Mr.  Carpenter.  Whereas,  these  measurements  taken  in  traffic  rarely 
exceed  that,  although  of  course,  they  do  in  some  cases.  But  the  general 
question  is  the^what  should  be  the  layman's  reaction  to  this  emission- 
source  restriction  at  this  point  before  criteria  have  been  published  ? 

Dr.  Middleton.  First  of  all,  let  me  say  that  the  carbon  monoxide 
levels  in  the  Los  Angles  area,  for  example,  are  going  up  about 
5  percent  per  year,  which  is  just  about  the  mcrease  m  motor  vehicle 
population. 

ifr.  Carpenter.  Excuse  me.  Would  that  be  at,  say,  6th  and  Spring? 

Mr.  Grisw<mj>.  It  is  the  downtown  area. 

Mr.  Carpenter.  But  it  would  not  be  at  any  one  point? 

Dr.  MmDLETON.  Concentration  downtown  would  go  up  some,  but 
the  total  tons  of  carbon  monoxide  in  the  whole  area  is  increased  because 
the  total  motor  vehicle  population  is  increasing. 

Mr.  Carpenter.  Well,  excuse  me  again,  but  if  I  could  call  attention 
to  figure  12,  on  page  21,  of  this  document,  which  is  a  moving  12-month 
average,  could  you  comment  on  that  chart,  the  dotted  line  bemg  carbon 
monoxide,  indicating  a  decrease  in  the  last  year? 

Dr.  Steioerwald.  If  you  are  looking  at,  say,  average  monthly 
temperature  variations  from  year  to  year  or  average  rainfall  or  average 
wind  speed,  these  have  great  variations. 

Mr.  Carpenter.  Andthere  are  cycles  longer  than  a  year. 

Dr.  Steioerwald.  Yes.  There  is  no^  possible  way  to  take  a  2-  or  3- 
or  even  a  4-year  period.  And  if  you  ignore  meteorology  and  depend 
on^  upon  concentration,  you  cannot  draw  any  conclusion. 

Dr.  Mntt)LETON.  May  I  also  point  out  in  reference  to  figure  12,  that 
the  period  1961  was  lower  than  1960. 

It  is  difficult  to  read  on  the  graph — it  would  appear  to  be  a  significant 
drop,  but  since  it  is  an  annual  drop  I  think  it  emphasizes  what  Dr. 
Steigerwald  has  just  said. 

Mfr.  Carpenter.  They  are  moving  12-month  averages. 

There  are  points  on  that  curve  for  each  month,  but  Siey  have  shifted 
the  12-month  average,  you  see,  in  plotting  it. 
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I  assume  that  you  are  inferring  that  all  of  this  variation  is  due  to 
meteorology  and  that  there^  is  a  long-term  increa^  in  the  local  oon* 
centration  of  carbon  monoxide? 

Dr.  Mn^LEfTON*.  That's  correct. 

Mr.  CARFBNTBat.  And  you  have 

Dr.  MiDDiJsrroN.  You  perhaps  have  a  better  expression  of  the 
meteorolo^cal  effect  in  ngure  12  on  nitrogen  ozideS)  in  the  fact  that 
you  see  shifts  in  ite  sourcea  Now  let's  be  certain  we  also  understand 
that  changes  in  levels,  even  thouj^  they  are  moving  averages,  are  often 
due  to  the  change  in  location  of  the  monitoring  station,  so  that  when 
one  looks  at  the  data  one  must  not  make  the  immediate  assumption 
that  the  change  is  real  in  the  sense  of  the  ambient  air  level  ooncen« 
tration  in  the  region. 

Dr.  Steig&rwaxj).  The  other  point  is  that  carbon  monoxide,  coming 
from  the  automobile  almost  exclusively  and  coming  at  high  concen- 
trations at  the  exhaust  pipe,  with  a  great  decrease  in  concentration  as 
vou  move  away,  is  very  sensitive  to  many  things.  And  if  in  ld65  they 
happened  to  open  a  new  freeway  that  took  a  ^od  share  of  the  ttaiBc 
oflTthe  street  in  front  of  that  sampling  station,  you  would  see  drastic 
differences. 

Mr.  Carpbntjsk.  Yes. 

Dr.  Stehqbrwald.  At  that  one  sampling  spot. 

Mr.  Carpenter.  My  question  then  would  be:  Does  tiie  national 
center  have  data  that  rigorously  affirm  that  local  concentrati(»)s  of 
carbon  monoxide  aiid,  in  fact,  increasing,  and  that  there  is  not  a 
saturation  of  automobiles  per  city  block,  and  so  on,  which  prevents 
any  increase? 

Do  you  have  such  data  and  could  you  guide  us  to  it  t 

Dr.  Landau.  If  you  are  thinking  in  terms  of  a  roecific  street,  it  is 
very  likely  that  there  are  certain  streets  that  can  take  no  more  traffic. 
On  the  other  hand,  if  you  think  in  terms  of  the  bachm>und  levels  ci 
carbon  monoxide,  this  means  that  people  who  live  a^acent  or  fairly 
close  to  the  freeways  will  be  subjected  to  values  whicn  will  be  lower 
than  those  on  the  n*eeways.  But  they  also  will  be  getting  background 
values  from  the  areas  right  around  the  congested  streets. 

So  the  background  levels  are  tending  U>  build  up  even  though  the 
levels  of  carbon  monoxide  direcUy  adjacent  to  the  freeways  just  cant 
increase  any  more  because  you  have  a  very  restricted  area,  unless  you 
have  a  highly  unusual  meteorolopcal  condition. 

So,  it  is  true,  I  suspect,  that  given  areas  can't  handle  any  more  cars 
and  that  the  level  ox  carbon  monoxide  really  has  kind  of  a  oriling« 
unless  you  have  an  unusual  meterologic  condition*  But  the  backgrouna 
values  can  increase. 

Mr.  Felton.  This  is  the  same  as  the  comments  regarding  the 
suburban  level? 

Dr.  Landau.  That's  right.  It  is  going  from  the  city  and  spreads 
out.  So  you  have  much  more  of  an  eoualization,  I  would  say.  So  the 
higher  values  tend  to  spread  out  even  tnough  there  may  not  be  any  real 
increase  in  the  carbon  monoxide  in  a  given  block  just  off  the  freeway. 

Dr.  Steigerwald.  We  now  have  done  this  in  a  random  modd,  aM 
have  underway  more  sophisticated  models  that  try  to  take  meteorology 
and  figures  of  traffic  density  in  each  square  mile  of  the  city  in  att^npts 
to  relate  these  two  into  groimd-level  concentrations  at  dinerent  points 
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in  that  city,  say  in  the  joslt  1985,  as  an  attempt  to  look  ahead  at  how 
bad  will  carbon  monoxide  be  at  groimd  level  in  that  city,  grid  by 
grid,  square  mile  by  square  mile,  15  years  from  now.  This  is  being 
used  in  an  attempt  to  compute  back  to  what  sort  of  3tandards  do  we 
need  now  at  the  tailpipe,  to  say,  preclude  hazardous  situations  15 
years  from  now. 

^  Dr.  Landau.  I  think  what  we  are  saying  is  that,  taking  the  popula- 
tion as  a  whole,  there  is  a  greater  residential  exposure  as  you  nave 
more  cars,  so  that  the  population  not  only  directly  adjacent  to  the  free- 
way but  a  little  farther  away  and  farther  and  f aither  away  from  the 
freeway  is  being  exposed  to  increasingly  elevated  levels  of  carbon 
monoxide  as  the  numbers  of  cars  and  car  usage  increase  within  the 
city. 

Mr.  Carpenter.  Increasingly  elevated,  but  far  lower  than  these 
values  reported  in  the  National  In-Car  Test? 

Dr.  Landau.  Yes.  I  think  these  background  values — ^the  residential 
exposure  would  have  to  be  lower  than  these  in-car  values  pretty  much 
by  de&iition.  I  would  like  to  quote  a  statement  from  the  Swedish 
Medical  Air  Quality  Guides,  which  may  have  some  relevance.  It  says: 

It  is  to  be  expected  that  persons  e^;)ecially  sensitiye  tx>  anoxia,  those  suffering 
from  diseases  of  the  heart  and  lungs,  for  example,  are  also  sensitive  to  exposure 
to  low  concentrations  of  carbon  monoxide. 

Then  it  says: 

With  respect  to  the  effect  mechanism  of  carbon  monoxide,  it  may  be  questioned 
whether  any  threshold  value  exists  for  persons  sensitive  to  anoxia  In  any  case, 
DO  investigatioDs  have  been  carried  out  which  show  where  such  a  threshold 
level  is  to  be  set 

I  think  what  we  are  saying,  then,  is  that  we  cannot  accept  an  industrial 
standard  for  the  general  population.  Further,  we  are  not  certain,  as 
the  Swedish  experience  indicates,  we  are  not  certain  as  to  what  is  the 

E roper  level  for  persons  who  have  deficiencies,  certain  kinds  of  de- 
ciency  in  the  terms  of  the  oxygen-carrying  capacities  of  the  blood, 
to  be  able  to  make  a  judgment  as  to  what  threshold  level  is  at  which 
these  people  will  be  affected. 

Certainlv  there  is  every  indication  that  this  level  will  have  to  be 
substantiafly  lower  than  the  accepted  industrial  levels  and  certainly, 
probably  very  definitely,  lower  than  the  levels  that  would  be  found 
in  cars. 

Mr.  AuERBACH.  Dick,  do  you  have  further  questions  on  carbon 
monoxide? 

Mr.  Carpenter.  Yes,  I  do,  and  they  are  related  not  to  carbon 
monoxide  per  se  but  to  the  question  which  Mr.  Daddario  asked.  Dr. 
Middleton  answered  to  the  effect  that  the  rapid  promulgation  of  ex- 
haust emission  restrictions  was  not  going  on  in  the  dark,  ttiat  you  were 
following  the  lead  of  California,  whidi  had,  in  fact,  followed  this 
same  sequential  process  of  criteria  to  standards  to  emission  controls. 

My  question  is  related  to  that  answer,  in  which  I  have  been  unable 
to  ascertain  as  yet  how  California  did  arrive  at  the  progressive  reduc- 
tion of  carbon  monoxide  to  these  30  and  120  parts  per  million  standards. 

Dr.  MnM>LirroN.  Let  me  just  generally  say  that  tne  emission  standards 
for  motor  vehicles  in  California  were  reached  based  on  the  belief  that 
air  quality  in  the  early  1940's  was  satisfactory.  And  projections  then 
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were  made  from  later  motor  vehicle  levels,  this  was  in  1959, 1  believe. 
I  will  ask  Mr.  Griswold  to  give  you  more  details  since  he  was  in- 
volved in  this. 

Based  on  the  population  at  that  later  time  and  the  existing  levels  of 
carbon  monoxide,  projections  then  were  made  back  to  the  period  when 
carbon  monoxide  was  believed  not  to  be  a  factor,  nor  eye  irritation  to 
be  a  factor. 

Mr.  Carpenter.  What  was  the  factor  in  carbon  monoxide  effect? 
This  is  what  I  haven't  been  able  to  ascertain. 

Dr.  MiDDLETON.  You  mean  the  adverse  effect? 

Mr.  Carpenter.  They  have  no  adverse  effect. 

Dr.  MiDDLETON.  Well,  adverse,  in  this  sense,  as  damage  to  plants  and 
destruction  of  property  or  impairment  of  visibility. 

Mr.  Carpenter.  Carbon  monoxide  does  damage  plants? 

Dr.  MiDDLETON.  No,  it  doesn't  damage  plants.  I  am  saying  the  word 
"adverse" — 

Mr.  Carpenter.  So  it  is  not  applicable  to  carbon  monoxide  ? 

Dr.  MiDDLETON.  It  was  believed  not  applicable  to  carbon  monoxide, 
because  it  had  no  physiological  function  at  that  level.  We  are  mixed 
up  now  in  using  Calif ornia^  terms  of  three  categories  as  contrasted  to 
one  criteria. 

Mr.  Carpenter.  Their  footnote,  which  I  would  assume  is  essentially 
their  criterion  here,  says : 

Given  certain  assumptions  concerning  ventilatory  rates,  acute  sickness  migjbt 
result  from  a  carbon  monoxide  level  of  240  parts  per  miUion  for  1  hour  in 
sensitive  groups  because  of  inactivation  of  10  percent  of  the  body's  hemoglobin. 
In  any  event,  it  is  clear  that  when  a  population  exposure  limit  has  been  set  tor 
carbon  monoxide,  because  of  exposures  from  other  sources,  community  poUutkm 
standards  should  be  based  on  some  fraction  of  this  limit 

So  I  assume  they  took  this  240  acute  response  in  sensitive  gimips, 
divided  it  by  two  for  their  1  hour  exposure,  and  by  eight  for  meir  8- 
hour  exposure,  to  get  this  fraction  oi  safety  ? 

Dr.  MiDDLETON.  1  would  have  to  do  an  awful  lot  of  recalling  to  get  the 
old  numbers  back. 

Mr.  Griswold.  You  recall,  John,  when  we  were  all  discussing  the 
criteria  out  there,  and  also  the  motor  vehicle  standards?  There  were 
two  major  theories  involved :  One  was  the  rollback  theory,  the  one  Dr. 
Middleton  mentioned,  to  an  air  quality  existent  prior  to  popular 
reaction  in  the  early  1940's.  So  a  calculation  was  made  based  on  1956 
or  1957  vehicles  of  how  much  carbon  monoxide  was  being  put  out  by 
those  vehicles  r^^istered  and  operating  in  1940. 

Mr.  Carpenter.  Just  as  a  tonnage. 

Mr.  Griswold.  On  a  total  tonnage  basis.  Then  the  degree  of  control 
required  by  California  in  its  original  motor  vehicle  emission  standards 
for  carbon  monoxide  was  related  to  that  percenta^  of  control  that 
would  result  in  the  estimated  number  of  motor  vehicles  registered  in 
1970,  not  putting  out  anv  greater  tonnage  of  carbon  monoxide  than 
those  that  were  registered  in  the  early  1940'a 

That  was  true  on  hydrocarbons,  toa  However,  in  the  meantime,  the 
State  Department  of  Health  was  developing  these  standards  and 
realistically  it  seemed  that  in  the  calculations  which  resulted  in  the 
standards  which  you  have  just  read — they  fitted  in  b^iutifully  vriA 
the  1940  rollback  system. 
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Bemember,  these  ;were  some  of  the  first  standards  that  were  devel- 
oped. It  was  recognized  that  not  all  of  the  knowledge  was  in,  but  their 
basic  philosophy  in  the  developing  standards  was  to  get  a  consensus 
of  what  the  standards  should  be  based  on  medical  knowledge  extant, 
to  amend  them  as  new  knowledge  became  available,  and  also  to  pin- 
point that  or  those  areas  where  there  hadn't  been  enough  research  done. 

Mr.  Gabf'bjxtbr.  And  the  Federal  Grovemment  then  has  followed 
the  California  emission  restrictions  without  narticular  regard  to 
whether  the  rollback  theory,  or  a  stringent  health  criterion  was  the 
source  of  those  standards? 

Dr.  MmpLBTOK.  This  is  what  is  being  refined  now  for  tlie  purpose 
of  producing  the  criteria  that  will  be  published  in  the  next  fiscal 
year. 

Mr.  Cabpbnter.  For  hydrocarbons  and  for  carbon  monoxide? 

£>r.  MmDLmON.  Carbon  monoxide  will  come  socmer. 

We  have  learned  enough  about  what  carbon  monoxide  does  to 
people  to  be  much  more  concerned  with  the  health  effect  than  just 
the  rollback.  We  under^^md  l^at  the  smoker  is  much  more  prone  to 
the  adverse  health  effects  of  carbon  monoxide  because  he  has  already 
laden  himself  with  carbon  monoxide.  So  the  smoking  population  is 
a  more  vulnerable  population. 

We  also  have  learned  more  not  only  about  the  carboxyhemoglobins, 
but  also  about  motor  effects. 

Perhaps,  Dr.  Landau  could  elaborate  just  a  bit  on  this. 

Dr.  Lakdau.  There  is  increasing  evidence  now  becoming  available 
about  the  effects  of  relatively  low  levels  of  carbon  monoxide.  They 
have  an  effect  on  psychomotor  performance.  Thejr  have  an  effect  on 
people's  abilit^r  to  discriminate  time  and  visual  stimuli  effectively. 

Tiiese  are  things  which  are  very  important  from  the  standpoint  of 
driver  efficiency.  That  is,  if  carbon  monoxide  at  the  levels  which 
people  are  being  exposed  to  in  cars  is  that  level  which  in  our  labora^ 
tory  experience  indicates  that  people  do  have  deficiencies  in  judgment^ 
tJbat  they  da  moke  mistakes  in  judgment  much  more  often,  that  thev 
have  much  more  difficulty  in  reaction  times,  in  terms  of  what  we  call 
intelligence  perception — ^this,  then,  clearly  is  of  significance  to  us. 

Mr.  Carfsntiw.  Would  you  infer  from  that,  that  cigarette  smoking 
should  be  considered  in  issuing  drivers'  licenses  ? 

Dr.  Lakdau.  Realistically,  I  don't  see  how  you  can.  I  think  in  prin- 
ciple that  pixibably  would  be  a  good  point. 

(A  short  recess  was  taken.) 

Mr.  Fei/ton.  Dick,  there  are  still  a  lot  of  questicMis  here.  Take  the 
ones  that  you  really  want 

Dr.  Landau.  We  will  have  to  get  you  some  data  on  New  York  City's 
mea^irements  of  carbon  monoxide  particularly  during  the  1966 
Thanfcmving  Day  episode,  when  the  levels  were  relatively  high. 

(  The  data  referred  to  follows :) 

At  tbe  Central  Laboratory  Station,  located  on  Ea^t  121  Street  in  Manhattan^ 
boorly  carbon  monoxide  valncs  on  November  24,  1966^  were  as  much  as  7^ 
times  tbe  hourly  average  value  for  corresponding  time  perio4s  during  tbe  rest 
of  tbe  month, 

Mr.  Carpbnter.  Let's  get  to  this  one,  then— I  will  have  just  two 
more. 
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In  real  life,  poUuants  occur  together  rather  than  singly  and  effects 
are  changed  due  to  weather,  smoking,  infectious  agents,  et  cetera. 
What  is  the  likely  magnitude  of  error  in  cost-benefit  judcments  for 
standard  selection  when  criteria  are  established  only  for  each  pollutant 
alone?  Does  the  large  number  of  possible  combinations  rule  out 
criteria  establishment  for  complex  atmospheres? 

Dr.  MiDDLETON.  That  is  fairly  easy  to  answer.  It  is  easy  to  answer 
in  the  sense  that  you  are  probably  less  likely  to  make  errors  for  single 
pollutants  based  on  the  fact  that  they  are  acting  in  concert,  since 
synergistic  or  enhancement  eflfects  are  likely  to  mean  that  the  numbers 
should  be  smaller  than  the  criteria  will  be  for  the  single  pollutants. 

Let  me  illustrate  the  case 

Mr.  Feuton.  In  which  way? 

Dr.  MiDDLETON.  In  the  way  that  an  ozone  level  that  causes  damage 
to  tobacco  is  a  very  different  number  and  much  smaller  when  sulfur 
dioxide  is  also  present.  Five  times  less  ozone  is  required  to  produce 
the  same  effect,  and  sulfur  oxide  in  neither  instance  causes  any  effect 

Mr.  Felton.  So  that,  if  you  issued  criteria  for  ozone  alone  you 
might,  in  fact,  err? 

Dr.  MiDDLETON.  We  might  not  be  protecting  the  public  as  weU  as 
we  should. 

Mr.  Wn-LiAMs.  Yes. 

Mr.  Cakpentbr.  Then  how  do  you  propose  to  deal  with  these  possi- 
ble synergistic  effects? 

Dr.  MiiH)LETON.  By  trying  to  get  the  knowledge  that  shows  what 
is  happening  in  synergistic  systems.  Until  we  know  something  about 
the  synergistic  etfects,  we  are  obliged  to  use  the  best  scientific  Knowl- 
edge that  IS  available  for  the  individual  pollutants. 

Mr.  Carpenter.  Do  you  put  a  safety  mctor  in? 

Dr.  Mn>DLETON.  No ;  our  criteria  are  statements  of  fact  Let's  make 
that  clear:  Criteria  are  expressions  of  effects  that  occur  for  a  given 
dose. 

Mr.  Carpenter.  Would  you  recommend  that  a  State  usan^  your 
criteria  to  set  standards  use  a  safety  factor  because  of  a  lack  of  kiK>wi- 
edge  of  synergism? 

Dr.  MmDLETON.  That  certainly  ought  to  be  considered  whenever 
standards  are  set.  If  an  adverse  health  effect,  to  give  you  an  example, 
is  caused  by  a  tenth  of  a  part  per  million  of  somethmg — that  is  the 
minimimi  threshold  effect — and  half  that,  0.05  parts  per  milli<»i  of 
the  same  pollutant  causes  agricultural  damage  of  economic  concern 

Mr.  Carpenter.  You  choose  that. 

Dr.  MmDLETON  (continuing).  Then  you  choose  that  to  assure  tliat 
at  least  you  are  not  going  to  hurt  people  and  you  may  even  get  the 
support  of  farmers  in  cleaning  up  tne  air  to  help  their  own  eoonomic 
interests. 

These  are  the  kind  of  things  that  have  to  be  done  at  the  local  levdL 

Mr.  Carpenter.  Now  the  other  question  I  had 

1  )r.  Mn>DLETON.  Excuse  me  a  minute.  I  want  to  ask  if  Dr.  Landan  can 
give  us  an  example  of  synergistic  action  that  affects  people? 

Dr.  Landau.  The  most  common  one  is  the  combination  otparticulmte 
matter  and  sulfur  oxides. 

The  Russians  have  taken  this  into  account.  They  have  standards 
for  individual  pollutants,  96  of  those  currently,  but  they  also  have 
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standards  for  combinations,  indnding  combinations  where  there  are 
synereistio  or  interacting  effects, 

£am  of  those  is  reduced  in  some  proportion  so  you  get  something 
leas  than  the  standard  for  the  individual  pollutants  you.  started  out 
with.  So  this  problem  is  not  unique,  you  see,  to  American  experience. 

Mr.  Carfenter.  Then,  the  answer  to  my  question  is  that  the  large 
number  of  possible  combinations  does  rule  out  criteria  establishment 
for  c(»nplex  atmospheres? 

Mr.  WnjJAMR.  No. 

Mr.  AuEHBACH.  Are  you  talking  about  a  single  criterion  for  aiir 
pollution  t 

Mr,  Carpenter*  Or  for  two.  For  sulfur  oxide  and  particulates,  to 
be  specific. 

Would  you  contemplate  issuing  a  criteria  for  those  two  in  combina- 
tion? 

Dr.  MmpuBTON*  I  gue^  I  am  having  difficulty  understanding  what 
the  real  point  of  the  question  is. 

It  wOTld  have  to  be  a  third-party  i^stem.  Where  you  had  particu- 
lates and  sulfur  oxide  interactmg  and  certain  concentrations  having 
effect,  you  would  have  a  variable  number,  depending  upon  relative 
proportions. 

Mr.  Carpenter.  It  would  be  like  this  oxidant  chart  on  page  8  of 
the  Commerce  publication. 

Dr.  Mtodlbton.  Well,  if  we  knew  that  the  enhancement  or  syner- 
gistic effect  took  place  in  a  physical-chemical  way  as  this^  it  could  be 
predicted.  We  don't  know  that  now.  The  size  of  the  particles  is  very 
important,  but  we  are  uncertain  whether  the  nature  of  the  particle  is 
important  Present  indications  are  that  maybe  the  nature  of  tne  surface 
of  the  particle  is  less  important  than  its  size.  We  simply  don't  have 
enough  information  at  this  time  to  put  together  this  kma  of  a  syner- 
gistic criteria  system. 

Mr.  Carpenter.  OK.  That  answers  my  question.  The  last  one,  and 
one  I  am  particularly  interested  in : 

Are  our  planned  efforts  and  expenditures  in  air  pollution  control  being  sub- 
jected anywhere  in  government  to  a  comparifson  with  other  alternatives  to  increase 
the  general  health  of  the  public? 

Dr.  Middleton.  The  Congress  has  clearly  established  the  fact  that 
it  is  concerned  about  air  pollution  and  it  has  set  some  goals.  The  new 
amendments  to  the  Clean  Air  Act,  for  example,  call  for  some  specific 
missions  to  be  performed. 

The  fact  that  we  have  appropriations  and  funds  seems  to  me  to  have 
uniquely  and  explicitly  described  the  extent  to  which  we  do  need  to 
expand  at  least  this  effort  to  cope  directly  with  the  air  pollution 
problem. 

As  to  trade-offs,  you  will  recognize  that  we  have  a  specific  request  in 
the  Clean  Air  Act  that  addresses  itself  to  the  cost  of  air  pollution,  in 
the  order  of  cost-effectivencvss  studies  and  the  like. 

And,  we  have  a  number  of  contracts  that  are  beginning  to  be  set  in 
motion  that  relate  to  this  question. 

So  I  answer  you  in  the  sense  that  we  have  a  mandate  to  clean  up  the 
air  with  a  law  tnat  says  how  we  would  like  it  done,  and  we  are  pursuing 
that,  and  the  larger  nature  of  the  question  you  described  is  a  matter 
of  departmental  concern  here. 
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The  Department  is  pursuing  it  in  its  adjunct  activities  as  a  s^arate 
operation.  But  the  cost-effectiveness  system  that  you  speak  of— w© 
have  already  begun  some  woric  with  the  Council  of  Eiconomic  Ad- 
visers, and  1  am  sure  we  will  have  more. 

Dr.  Stbioerwald.  We  are  actively  trying  to  find  the  cheapest  way 
to  solve  the  air  pollution  problem.  We  are  doing  a  number  of  cost- 
effectiveness  stumes  of  alternative  control  schemes,  and  so  on. 

The  bigger  question  of  how  do  you  relate  money  spent  for  air 
pollution  or  for  noise  control  or  for  crime  in  the  streets  is  not  our 
mandate. 

Mr.  Williams.  I  would  say  that  that  answer  to  that  question  is 
provided  largely  by  the  Congr^  of  the  United  States,  which  decides 
which  bills  it  will  pass  and  which  it  won't,  and  what  kind  of  appro- 
priations it  will  allow.  In  addition,  you  have,  of  course,  the  Bureau 
of  the  Budget,  the  Office  of  Science  and  Technology,  and  the  Council 
of  Economic  Advisers  in  the  executive  branch  trymg  to  make  these 
decisions. 

Ultimately,  I  think  the  public  is  making  these  decisions.  The  pub- 
lic, I  think,  has  evidently  convinced  virtually  all  ConOTessm^i  in 
both  Houses  that  it  would  like  to  see  a  lowering  of  air  pdlution,  and 
so  we  are  given  this  job  to  do. 

Mr.  Fi^TON.  Gentlemen,  we  thank  you.  I  think  this  meeting  has 
been  very  helpful. 

^Whereupon,  at  4:20  p.m.,  the  committee  was  adjourned,  subject  to 
callof  theCnair.) 
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HouBB  OF  Befresentatives, 

CoKKITrEE  ON  SoiEKCB  AND  AsilKOKAirnCS, 
SUBOOHMTTTEE  ON  SciENCE,  ReSEABCH,  AND  DEVELOPMENT, 

Washdngtan^  D.O. 

Mr.  Joseph  M.  Felton,  counsel  for  the  committee,  and  Mr.  Bichard 
Carpenter,  JLegislative  Reference  Service,  Library  of  Congress,  met 
with  Mr.  Joe  O.  Moore,  Jr.,  Commissioner,  Federal  Water  Pollution 
Control  Administration,  and  other  officials  of  the  Department  of  the 
Interior,  in  room  4421,  Main  Interior  Building,  Washington,  D.C., 
at  1  pan.  Accompanying  Mr.  Moore  were  Mr.  John  T.  Bamhill,  De- 
puty Commissioner,  Dr.  Leon  W.  Weinber^r,  Assistant  Commis- 
sioner, Research  and  Development,  and  Dr.  Allan  Hirsch,  Assistant 
Commissioner,  Program  Plans  and  Development. 

Mr.  Felton.  (Gentlemen,  we  do  thank  you  for  meeting  with  us.  As 
we  mentioned  earlier,  Mr.  Daddario  suggested  that  it  might  expedite 
matters  if  we  meet  informally  and  discussed  these  questicms  rather 
than  submit  formal  questions  for  the  record. 

Dick,  would  you  hke  to  start  rifi^ht  in  with  the  questions? 

Mr.  Carpenttse.  Yes.  As  you  recall,  Mr.  Byan  was  very  interested  in 
the  problem  on  the  Hudson  Biver  and  the  approval  of  the  neroentaee 
of  treatment  as  contrasted  with  scmie  statements  which  had  oeen  made 
on  the  normal  degree  of  treatment  which  the  FWPCA  would  expect. 

Question  No.  1  suggests  that  the  New  York  City  sewage  treatment 
plant  is  reported  to  remove  70  percent  of  the  organic  waste.  How  is 
this  figure  justified?  What  i»  the  relationship  to  the  quality  of  the 
Hudson  BivOT  water?  What  difference  in  water  quality  would  have 
resulted  from  90  percent  removal?  Or  60  percent? 

A  similar  situation  has  been  reported  to  us  in  the  Baritan  Bay,  where 
they  have  a  70-percent  treatment,  and  if  they  could  extend  their  outfall 
further  in  the  estuary,  further  out,  they  have  calculated  that  this 
would  be  equivalent  to  90-percent  treatment  as  far  as  their  receiving 
water  is  concerned. 

There  was  swne  Question  as  to  whether  they  should  raise  this  issue 
of  the  alternative  of  increasing  their  treatment  or  moving  the  outfall 
because  it  might  mean  that  Federal  funds  would  be  withheld  unless 
they  went  touie  higher  treatment. 

bo  my  question  concerns  the  way  in  which  you  make  these  judg- 
ments of  the  percent  removal  as  how  they  are  related  to  the  actual  use 
of  the  receiving  waters. 

Mr.  Moore.  Yes.  Let  me  make  a  general  comment.  Others  here 
may  want  to  speak  to  it.  But  let  me  make  a  general  comment  about 
the  one  on  the  Hudson  Biver.  I  am  not  acquamted  with  the  Baritan 
Biver  case.  But  in  the  case  of  the  design  of  this  Hudson  Biver  plant, 
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the  plant  is  designed  as  I  recall  to  meet  its  maximum  capacity  in  the 
year  2010.  As  a  matter  of  fact,  if  you  design  one  to  meet  an  increasing 
capacity,  then  initially  it  will  achieve  a  higher  percentage  removal  at 
less  capacity  than  that  for  which  it  is  designed,  then  it  ultimately  will 
remove  at  the  capacity  for  which  it  is  designecL 

In  the  case  of  the  Hudson  Eiver  plant  luso,  the  city  of  New  York 
has  acquired  some  22  acres  upon  which  to  construct  that  particular 
plant.  And  it  has  plans  to  acquire  additional  land  to  expand  this 
facility.  So  that  vou  have  both  a  combination  of  a  plant  that  is  de- 
signed to  take  a  large  capacity  than  tjiat  which  it  will  initiallv  take, 
which  means  you  get  a  higher  percentage  removal  to  begin  with  than 
ultimately,  and  also  during  the  course  of  the  increase  of  the  inflpw  to 
the  plant,  normal  increase  for  which  it  is  designed,  there  will  also  be 
additional  time  to  acquire  more  land. 

As  I  recall,  there  are  some  4  acres  or  in  that  range  that  they  propose 
to  acquire  in  addition  to  the  22  acres  they  already  have. 

Now  what  you  are  faced  with  is  the  qjiestion  of  whether  6t  not  you 
let  them  proceed  with  a  plant  designed  for  a  capacity  to  be  reachetl  in 
2010  and  achieve  some  removal — I  think  John  can  give  you  the  per- 
centages— of  BOD  at  this  point  in  time  or  whether  you  wait  until 
you  get  the  entire  situation  m  hand  so  you  can  move  to  get  a  higher 
degree  of  removal.  In  other  words,  you  are  faced  with,  the  question  of 
staging  of  construction  in  order  to  get  some  improvement  now. 

Mr.  Carpenter.  Were  available  funds  a  part  of  this  staging? 

Mr.  Moore.  Funds  could  be  considered  a  part  of  the  staging,  but  it 
is  a  question  of  getting  some  construction  underway  now,  on  land  that 
is  available  for  a  plant  that  was  designed  3  years  ago,  as  opposed  to  the 
alternative,  for  example,  perhaps,  of  waiting  imtil  they  acquire  enough 
land  which  could  take  some  years  or  one  other  alternative  that  has  been 
internally  discussed  is  the  location  of  the  plant  somewhere  else  in  which 
case  you  would  have  to  start  over  with  land  acquisition  for  a  new  site. 
As  I  understand  it,  it  has  taken  them  some  20  years  to  acquire  the  i^ 
acres  they  do  have  upon  which  to  construct  this  plant. 

Mr.  Carpenter.  And  at  the  present  time  raw  sewage  is  going  into 
the  river? 

Mr.  MooRE.  Is  going  into  the  Hudson  River.  It  is  a  difficult  decision, 
you  see,  whether  yon  move  to  make  some  immediate  improvement  in 
the  quality  of  the  discharge  or  whether  you  wait  until  every  possible 
ideal  situation  has  been  developed,  and  then  you  move  at  that  point  in 
time.  There  is  nothing  inconsistent  in  terms  of  the  objective  of  water 
quality  in  the  Hudson  River — there  is  nothing  inconsistent  with  l)e- 
ginning  now  for  the  construction  of  the  facilities  that  will  achieve  the 
degree  of  removal  that  is  contemplated  in  the  design  of  this  particular 
plant. 

Mr.  Carpenter.  Which  would  be  70  percent. 

Mr.  Moore.  Mr.  John  Bamhill  can  give  you,  I  think,  those  per- 
centages. 

Mr.  Barnhill.  Well,  the  present  plant  is  designed  at  capacity. 

Mr.  MooRE.  In  2010. 

Mr.  Barnhtll.  To  remove  53  percent  of  the  BOD,  but  as  Mr.  Moore 
said  in  the  first  few  years  of  its  operation  it  will  remove  about  70  per- 
cent of  the  BOD. 
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Mr.  Carpenter.  This  is  due  to  the  holding  time,  the  capacity  to  hold 
the  sewage  to  allow  the  biological  process  ? 

Mr.  Barxhux.  Essentially  that  is  correct,  but  it  goes  back  to  this 
problem  of  available  space  at  the  present  time.  The  22  acres  is  only 
large  enough  at  this  time  for  them  to  be  able  to  construct  what  we  call 
a  full  primary  treatment  facility. 

Mr.  Carpenter.  That  removes  the  floating,  suspended,  and  settle- 
able  material? 

Mr.  Barnhill.  That  is  correct.  And  a  modified  activated  sludge 
process,  as  a  seconder  treatment. 
Mr.  Carpenter.  What  will  be  the  initial  percent  removal,  then  ? 
Mr.  Barnhill.  Seventy  percent 

Xow  the  city,  since  this  plant  was  designed,  has  acquired  an  addi- 
tional 2.8  acres  of  land  on  which  they  propose  to  extend  the  secondary 
treatment  facilities.  When  this  work  is  completed  at  design  capacity,  it 
will  remove  70  percent  of  the  BOD.  Again  in  the  initial  years  of  the 
expanded  facility  it  will  go  higher  than  that. . 

ilr.  Carpenter.  Tell  me  what  percent  of  the  BOD  of  the  raw  sewage 
is  removed  by  the  primary  treatment  alone  ? 

Mr.  B.vRNHiLL.  Normally  that  will  run,  depending  on  the  individual 
sewage,  40  to  60  percent  removal  BOD. 

Mr.  Carpenter.  And  the  secondary  treatment  then  adds  another  10 
percent,  with  the  capacity  which  they  will  have  ? 

Mr.  Barnhill.  Well,  it  adds  another  10  to  30  percent,  depending  on 
what  you  achieve  in  the  primary  treatment. 
Mr."  Felton.  When  will  the  secondary  treatment  be  completed  ? 
Mr.  Barnhill.  You  mean  the  extended  treatment  works  ? 
Mr.  Felton.  Yes. 
Mr.  Barnhill.  I  don't  know. 

This,  of  course,  has  to  deal  with  what  they  have  to  clear  off,  the  2.8 
acres  they  have  acquired  and  so  forth. 

Mr.  Felton.  Is  it  just  a  question  of  building  it?  In  other  words,  do 
they  plan  to  start  in  1976,  or  is  it  just  a  question  of  how  soon  they  can 
build  it? 

Mr.  Barnihll.  Well,  I  think  it  is  a  question  of  how  soon  they  pro- 
ceed to  build  it.  I  don't  believe  they  have  designed  the  additions  to  the 
secondary  treatment  facilities  yet.  It  is  my  understanding  they  have 
only  recentlj^  acquired  this  2.8  acres. 

if ow  the  city  has  also  initiated  administrative  procedures  to  acquire 
another  4.9  acres  on  which  they  propose  to  further  extend  the  second- 
ary treatment  facilities.  This  will  provide  them  with  enough  facilities 
to  remove  90  percent  of  the  BOD  at  design  capacity.  This  will  meet 
the  water  quality  standards  requirements  and  enforcement  conference 
recommendations  that  the  Secretary  made. 

Mr.  Moore.  I  think— if  I  may  mterrupt  at  this  point — ^that  this  is 
important,  that  this  is  a  staged  construction  process.  It  would  be 
staged  in  any  event.  That  is,  the  normal  procedure  to  construct  first 
a  primary  plant,  and  then  a  secondary  plant — then  the  secondary  plant 
extension^  so  to  speak.  It  is  also  important,  I  think,  to  understand 
the  signincance  of  this  land  acquisition  question.  With  22  acres  avail- 
able now  and  then  2.8  that  has  oeen  acquired  since  this  plant  was  de- 
signed, and  then  the  process  for  acquiring  another  4.9  acres,  you  would 
then  have  a  plant  that  would  remove  90  percent  of  the  BOD. 
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Mr.  Carpenter.  So  there  is  nothing  inconsistent  in  your  approval 
and  release  of  Federal  funds  at  this  point  in  time  because  you  expect 
to  continue  to  insist  on  this  eventual  90-percent  figure? 

Mr.  Moore.  Yes. 

Mr.  Felton.  You  don't  have  a  date  on  that  yet,  do  you? 

Mr.  Barnhill.  Well,  let  me  say  this 

Mr.  Moore.  Tell  them  how  long  it  would  take  to  construct  a  plant 
on  the  22  acres;  in  otlier  words,  give  them  some  idea  of  what  the  con- 
struction schedule  would  likely  &  for  a  plant  of  tJiis  size. 

Mr.  Barnhill.  Well  for  a  plant  of  this  size,  and  it  is  bein^  designed 
for  300  million  gallons  per  day  capacity,  it  would  normally  take  2 
jrears  to  build  a  plant  of  this  size.  So  it  shOuW  be  in  operation  some- 
time in  1970. 

Mr.  Felton.  How  long  would  it  normally  take  to  build  the  first 
additi(»i  to  the  secondary  treatment  ? 

Mr.  Barnhill.  Well,  I  would  say  the  design  and  construction  of 
the  extended  secondary  facilities  would  again  perhaps  take  2  years, 
for  design  and  construction  both. 

Mr.  Moore.  Actually  the  design  of  it  could  continue  while  the 

Mr.  Barxhill.  Yes;  "the  design  could  be  going  on  while  this  initial 
plant  is  being  constructed. 

Mr.  Felton.  Ri^it.  Now  that  would  raise  the  70  up  to  how  much  ? 

Mr.  Barnhill.  Well,  I  oould  only  make  a  guess,  "but  I  would  say  it 
could  probably — in  the  initial  years  of  operation  it  would  appr<mch 
80  percent. 

Mr.  Felton.  And  then  the  second  stage  of  the  additional  facilities 
for  secondary  treatment — iShis  has  to  go  through  the  condemnation 
process  and  all. 

Mr.  Barnhill.  Clearing  the  site. 

Mr.  Felton.  Which  I  would  think  could  probably  be  completed 
in  5  years,  I  am  talking  about  in  1972.  So  again  it  would  be  about 
1975 — or  would  somethmg  like  this  normally  take  lon^r? 

Mr.  Barnhill.  I  think  that  depends  on  a  lot  of  things.  Tou  can 
get  tied  up  pretty  badly  in  condemnation  proceedii^. 

Mr.  Moore.  But  it  would  also  depend — ^in  some  cases  you  can  have 
condemnation  proceedings  underway  and  you  can  actually  gy>  ahead 
and  use  the  land  for  s,  public  purpose  while  the  litigation  is  being 
concluded.  I  don't  know  whether  this  is  true  in  New  York  or  not. 
But  that  might  not  necessarily  be  a  long-term  delay.  It  would  just 
depend  on  the  individual  circumstances,  ^ 

Mr.  Felton.  In  other  words,  something  like  1975  would  be  a  ball- 
park figure? 

Mr.  Barnhill.  I  would  hope  so. 

Mr.  Moore.  If  everything  dicked. 

Mr.  Barnhill.  Now  I  think  it  is  important  to  recognize  that  this 
present  plant,  the  one  that  will  produce  70  percent  fiOD  remov^, 
was  designed  prior  to  the  requirement  of  our  quality  standards  and 
prior  to  the  Secretary's  recommendations  as  a  result  of  the  enforce- 
ment conference  up  there. 

Mr.  Carpenter,  which  were  90  percent 

Mr.  Barnhill.  Which  were  80  percent  at  all  times,  or  such  other 
degree  of  treatment  as  the  State  of  New  Tork  required  to  meet  water 
quality  standards,  approved  by  the  Secretary. 
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Now  the  enforcement  reconunencUttioiis  and  the  water  quality  stand- 
ards both  give  the  city  of  New  York  until  1972  to  comply  both  with 
the  standards  requir^nents  and  enforcement  recommendaticxis.  You 
see,  this  is  the  reason  why  we  fed  that  this  kind  of  phased  construction 
is  quite  adequate  for  our  purposes.  I  think  it  would  be  quite  unfair 
to  die  city  of  New  York  for  the  Federal  Govemmeoit  to  say,  *^e  will 
not  make  a  Federal  construction  grant  at  this  time  because  you  have 
not  designed  a  plant  that  will  remove  90  percent  BOD  in  aocordance 
with  the  water  quality  standards." 

Mr.  Fblton.  I  don't  understand.  You  are  requiring  90  percent  by 
1972? 

Mr.  Barnhiix.  Well,  we  are  requiring  80  percent  at  all  times,  which 
means  the  plant  would  have  to  be  designed  at  90-percent  efficiency  in 
order  to  guarantee. 

Mr.  Felton.  I  thought  you  just  said  that  you  didn't  expect  this 
second  additicmal  facility  to  be  completed  until  about  1976. 

Mr.  Babkhill.  I  didn't  sav  that.  That  was  our  guess,  and  I  said  I 
would  hope  so.  I  said  I  would  hope  so. 

Mr.  Felton.  You  would  hope  actually  by  1972  to  meet  the  require- 
ments? 

Mr.  Barnhill.  Well,  as  far  as  we  are  concerned,  the  time  require- 
ments on  the  water  quality  standards  and  the  enforcement  recom- 
mendations still  hold.  They  are  still  going  to  tiy  to  cet  the  city  of 
New  York  to  meet  this  commitment  oy  1972.  They  have  not  been 
relieved  of  this  responsibility.  And  it  has  been  agreed  that  the  city, 
the  State,  and  the  Federal  Water  Pollution  Control  Administration 
wiU  meet  at  6-month  intervals  to  discuss  what  progress  has  been 
made. 

Mr.  Moc«E.  Let  me  say  almost  any  alternative  you  can  mention 
would  certainly  almost  have  to  extend  the  time  beyond  1972. 

Mr.  Barnhiix.  Yes.  And  there  would  be,  I  believe,  a  tremendous 
increase  in  cost  for  any  new  site  and  new  construction.  It  has  been  re- 
ported that  construction  rates  in  that  part  of  the  country  are  going  up 
an  average  of  8  percent.  I  think  that  might  be  a  little  liiffh.  But  even 
if  it  is  only  6  percent,  6  percent  per  year  for  a  $190  million  project 
represents  an  awful  lot  of  Federal,  State,  and  local  funds.  So  if  this 
project  were  put  off  for  6  or  6  or  7  years,  wnich  could  certainly  happen, 
the  cost  increase  would  be  very  substantial.  To  relocate  it,  of  course, 
would  mean  construction  of  substantially  more  intercepting  sewer 
to  convey  the  waste  to  the  new  site — I  don't  know  where  the  relocation 
site  womd  be.  And  in  this  project,  just  to  give  you  an  example,  the 
existing  intercepter  sewer  construction  is  coSing  roughly  $90  million. 

Mr.  Carpenter.  Is  there  any  storm  sewage  going  through  this  new 
plant? 

Mr.  Barnhill.  Well,  I  would  assume  there  is. 

Mr.  Carpenter.  There  is  some  combined  storm  and  sanitary  sewer? 

Mr.  Barnhiijl.  I  really  don't  know,  but  I  would  have  to  guess.  New 
York  City  being  as  old  as  it  is  and  being  Manhattan  Island,  that  it  is 
practically  all  combined  sewers. 

Mr.  Carpenter.  And  that  might  be  the  time  when  your  90  percent 
would  degrade  to  80^  when  you  were  bypassing — or  are  you  referring 
to  the  80  just  meanmg  a  portion  of  tfie  time  when  you  had  to  shut 
down  a  certain  tank  or  for  repairs?  What  is  the  relationship,  again,  of 
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your  90-percwifc  design  to  assure  80-percent  overall  treatment?  Does 
it  have  to  do  with  storms  ? 

Mr.  Barnhill.  Well,  it  might  have  to  do  with  storms,  but  it  might 
have  to  do  with  emergencies  in  the  plant 

Mr.  Carpenter.  Yes* 

Mr.  Barnhill.  There  are  times  when  the  character  of  the  sewage 
changes  and  so  forth. 

Mr.  Carpenter.  Now,  I  would  like  to  use  this  example  of  your  ad- 
ministrative action  to  help  illustrate  the  sequence  of  selecting  water 
quality  standards  and  associated  abatement  technology  that  one  would 
install. 

As  we  heard  from  Dr.  Weinberger  in  the  hearings,  the  first  con- 
sideration would  have  been  the  use  of  the  Lower  Hudson  RivOT,  not 
only  the  present  use  but  what  you  might  anticipate  as  future  desirable 
uses,  from  which  you  would  have  examined  the  criteria  corresponding 
to  those  uses,  these  criteria  including  the  residual  BOD,  perhaps 
nutrients  and  so  on. 

But  could  you  tell  us  the  sequence  that  you  follow  to  arrive  at  this 
90-percent  treatment  and  how  you  would — I  believe  you  mentioned 
that  this  plant  would  be  53  percent,  at  its  2010  capacity 

Mr.  Moore.  On  the  22  acres. 

Mr.  Barnhill.  The  present. 

Mr.  Carpenter.  So  unless  more  land  is  acquired  as  we  go  along, 
this  percent  removal  will  degrade  to  53  percent? 

Mr.  Barnhill.  Yes. 

Mr.  Carpenter.  Just  due  to  the  volume  whidi  has  to  be  passed 
through  a  limited  plant  site  ? 

Mr.  Moore.  Yes,  sir;  that  is  correct, 

Mr.  Carpenter.  Well,  could  you 

Dr.  Weinberger.  Could  I  add  something  to  that?  I  think  that  one 
must  recognize  also  that  in  the  intervening  period  there  is  very  little 
question  but  what  we  are  going  to  be  able  to  perhaps  modify  the  exist- 
mg  treatment  at  existing  sites  and  obtain  increased  treatment. 

Mr.  Moore.  By  modify,  you  mean  improve? 

Dr.  Weinberoer.  Improve,  yes.  So  we  can  operate  these  plants  so 
we  do  remove  more  of  the  impurities.  So  I  think  during  this  period 
that  the  plant  is  coming  up  to  design  capacity — and  you  do  have 
to  seek  alternate  solutions,  one  of  which  is  perhaps  ffoin^  to  be  treat- 
ing the  wastes  elsewhere.  We  should  not  write  off  me  idea  that  at  a 
particular  site,  with  changing  economics,  we  can  perhaps  put  in  a  more 
expensive  type  of  treatment.  Some  of  these  are  not  available  now, 
but  we  are  talking  of  40  years  in  the  future. 

Mr.  Carpenter.  Bight.  This  would  suggest  that  there  would  be 
ample  opportunity  through  research,  development,  if  you  will,  to  oome 
up  with  miproved  treatment  within  the  constraints  of  a  particular 
site. 

Xow  what  will  the  citizens  of  New  York  get  for  their  money  in 
installing  this  plant  ? 

Mr.  Moore.  Higher  quality  of  water  in  the  Hudson  River. 

Mr.  Carpenter.  With  respect  to  what  iises  ? 

Mr.  Felton.  To  put  it  another  way :  You  can't  swim  in  it  even 
though  it  may  not  be  polluted,  you  still  couldn't  swim  in  that  type 
of  situation? 
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Mr.  Moore.  I  think  the  point  that  needs  to  be  made  is — and  I  per- 
sonally feel  rather  strongly  on  this  point — the  ultimate  has  to  be 
complete  treatment.  There  is  no  alternative  to  this.  Bnt  the  point  I 
think  that  is  important  is  that  you  don't  get  from  raw  sewage  to  full 
secondary  treatment  just  by  constructing  the  facility.  It  is  extremely 
important  that  the  facilities  be  properly  operated.  This  is  like 
driving  an  automobile.  Most  of  us  drive  one  that  is  probably  not 
operatmg  at  its  optimum  efficiency.  If  you  were  to  take  it  into  a  crew 
or  racing  experts,  they  would  probably  do  all  kinds  of  thingjs  to  it  to 
make  it  operate  at  its  optimum  efficiency.  And  one  of  the  things  that 
has  to  be  done  in  the  course  of  time  is  to  assure  that  the  plants  are 
operated  at  their  designed  capacity,  if  you  want  to  think  of  it  that 
way.  But  what  they  get  is  merely  a  thira-hand  car  working  up  to  one 
that  will  operate  at  optimum  efficiency  when  the  time  comes.  But  you 
have  to  begin  with  the  primary  treatment  process,  where  you  don't 
have  it.  You  have  to  go  on  to  the  secondaiy  process  of  treatment 
beyond  the  primary  treatment  before  you  achieve  what  it  is  that  you 
are  after. 

Mr.  Felton.  But  is  this  raw  sewage  the  primary  cause  of  pollution 
in  the  Hudson  River? 

Mr.  Moore.  Dr.  Hirsch  will  have  to  answer  that.  I  don't  know  the 
primary  cause. 

Dr.  Hirsch.  I  am  afraid  I  would  have  to  say  that  I  don't  know  the 
primary  cause  either,  but  I  think  of  the  population  you  are  talking 
about  it  would  be  a  major  cause.  Do  you  know  what  the  other  sources 
are  there,  Jack? 

Mr.  Fblton.  If  we  assumed  that  this  plant  was  in  full  operation  in 
1972,  which  I  hope,  how  many  more  years  before  the  Huason  would 
then  be  fit  for  recreational  type  enjoyment  ? 

Mr.  Carfenter.  Or  any  use  that  it  is  not  now  usable  for. 

In  other  words,  I  gather  from  your  statement  that  you  felt  that  the 
lower  Hudson  should  not  receive  any  sewage  that  had  not  had  full 
secondary  treatment, 

Mr.  Moore.  I  will  extend  that  and  say  it  is  my  opinion  that  none  of 
the  waters  of  the  country,  as  a  general  proposition,  should  receive 
any  municipal  sewage  that  has  not  received  secondary  treatment.  I 
feel  that  secondary  treatment  is  one  of  the  things  which  is  tech- 
noloafically  possible  and,  therefore,  it  is  one  of  the  things  that  ought 
to  be  achieved.  Now  you  can  get  into  some  isolated  cases  that  pose  a 
hard  question,  and  I  have  had  them  posed  to  me  just  in  the  time  I 
have  been  here:  Should  a  city  with  a  population  of  500  on  the  Missis- 
sippi River  go  to  secondary  treatment  in  terms  of  the  volume  of  water 
that  exists  in  the  receiving  stream?  And  there  I  will  admit  you  get  to 
a  hard  question.  But  as  a  general  proposition,  it  seems  to  me  that 
secondary  treatment  has  to  be  recognized  at  this  point  in  time  as  an 
ab^ute  must,  regardless  of  where  the  discharge  is  made. 

Now  with  regard  to  the  Hudson,  your  answer  dodged  what  must  be 
part  of  the  problem,  and  that  is  this  question  in  any  receiving  water. 
There  are  bound  to  be  upstream  discharges  and  probably  industrial 
in  the  Hudson.  There  is  an  industrial  stretch  above  the  city  of 
^Manhattan. 

Dr.  Hirsch.  I  am  sure  in  the  Hudson  vou  also  have  heavv  discharges 
from  commercial  shipping  and  so  on.  *But  there  is  anotJier  problem 
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that  we  are  attempting  to  get  on  top  of,  and  which  we  are  not  on  top 
of  it  today.  And  it  is  a  part  of  our  oyerall  reoognitioa  of  the  factors 
that  we  hkve  to  come  to  grips  with  if  we  are  goii^  to  dean,  up  the 
Hudson  or  any  other  river. 

Mr.  FsLTox.  So  you  are  saying,  then,  that  this  plant  alone  will  not 
improve  the  Hudson. 

Mr.  Moose.  It  will  not  alone  inqprove  the  Hudson  River  where  the 
Hudson  Biver  will  be  available  for  all  u»8.  But  simultaneously  with 
this  approach  on  municipal  sewage  you  must  also  be  am>roachin^  all 
other  discharges,  plus  uie  relatM  problems  of  a  hanbor  operation, 
refinery  storage  which  I  know  exist  on  the  New  York  side,  all  of  the 
related  problems  that  go  with  it  having  to  be  simultaneously  attached 
in  the  same  sense  that  you  are  moving  on  the  municipal  dischargea 

Mr.  Babnhiix.  You  want  to  recognise  that  in  a  metropoUtan  area 
like  New  York  whw^e  ihey  have  as  much  industry  as  they  do,  the  water 
using  and  Uquid  waste^producing  industry  has  to  discharge  its  waste 
somewhere.  In  New  York  City^  system  a  very  large  amount  of  indus- 
trial wastes  are  discharged  and  we  call  it  municipal  sewage,  but  yon 
mustn't  think  it  is  all  sanitary  sewaj^  It  is  a  combination  of  both.  So 
the  lower  Hudson  of  course  is  subject  to  industrial  pollution,  either 
directly  or  through  municipal  sewage,  sanitary  wastes,  vessel  pollution, 
oil  wastes,  and  so  on. 

Now  let's  take  a  look  now  at  what  we  are  trying  to  achieve  there  in 
the  lower  Hudson.  As  a  result  of  public  hearings  and  our  enf<Mrcement 
conference,  it  has  been  determinea  that  the  best  use  of  the  Hudson,  the 
lower  Hudson,  is  for  recreation,  for  fishing — ^I  am  talking  about  sports 
fishing — for  boating,  and  other  senridirect  contact  sports,  and  f(xr 
esthetic  enjoyment  there  is  a  big  park  along  there  that  I  think  yon 
fellows  are  aware  of . 

One  of  the  things  the  city  of  New  York  is  doing  in  relation  to  this 
plant  is  to  extend  that  park  right  down  alongside  the  waste  treatment 
works.  This  is  one  of  the  requirements  as  I  understand  it  of  the  metro- 
politan plaiming  agency  up  there.  This  is  going  to  be  a  pretty  good 
thing,  because  it  is  going  to  be  an  elevated  park.  There  is  an  express- 
way that  runs  along  timt  site,  and  this  park  is  going  to  have  to  be 
built  up  over  the  expressway.  As  far  as  I  know,  the  city  of  New  York 
has  agreed  to  do  this. 

Mr.  Moore.  This  has  had  an  impact  by  the  way  on  the  design  of  this 

S articular  waste  treatment  facility.  They  have  had  to  build  into  the 
esign  of  this  facility  the  landscaping  requirements  that  would  make 
it  compatible  with  the  existence  of  a  park  in  the  area. 

Mr.  BABNHHiL.  And  even  beyond  that,  this  plant  is  quite  unusual, 
particularly  for  its  size,  because  all  of  the  tanks,  sedimentation  basins, 
aeration  tanks  and  so  forth,  are  all  covered.  Normally  these  are  open. 
But  here  to  make  every  effort  to  make  the  plant  not  only  attractive  in 
design  but  to  control  any  nuisance  from  odors  and  so  forth,  these  tanks 
are  all  covered.  And  it  is  designed  in  a  very  attractive  way.  I  wish  I  had 
the  artist's  conception  of  that  plant  here,  but  it  is  ouite  attractive. 

Mr.  Carfbkter.  So  vou  are  then  saying  that  for  tnis  investment  in 
sewage  treatment  combined  with  all  of  the  other  improvements  alon| 
the  Hudson,  the  benefit  will  be  new  uses  that  can't  now  be  mtemp]^:ed 
at  all! 
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Mr.  Barnhill.  That  is  correct.  They  will  be  able  to  have  their  Hud- 
son River  Park.  Asyou  may  know  legislation  has  alreadv  been  enacted. 
"yVe  now  have  the  Hudson  River  BsSin  Compact  Act.  They  are  striv- 
ing to  beautify  that  area  of  the  Hudson  physically,  on  both  sides  of  the 
river,  and  to  achieve  these  kinds  of  high  uses — ^recreation,  fishing,  and 
so  forth. 

Mr.  Carpenter.  There  is  no  sports  fishing  now  in  that  area  ? 

Mr.  Barnhiix.  Oh,  I  am  assuming  there  is  some. 

Mr.  MooRE.  I  have  seen  it.  I  would  say  there  probably  isn't  any  sub- 
stantial degree  of  sports  fishing,  not  in  the  sense  in  which  you  nor- 
mally think  of  sports  fishing.  There  may  be  some  people  putting  lines 
in  the  water,  but  not  sports  fehing  in  the  usual  sense. 

Mr.  Carpenter.  And  there  is 

Mr.  Felton.  You  can  do  that  on  the  Potomac. 

Mr.  MooRE.  Yes,  sir. 

Mr.  Carpenter.  There  is  no  water  skiing  or  pleasure  boating. 

Mr.  MooRE.  No. 

Mr.  Barnhill.  Well,  there  probably  is  some,  but  vou  see  there  is  not 
as  much  as  there  would  be  if  they  are  able  to  complete  their  objective 
of  making  this  a  beautiful,  highly  desirable  place  for  people  to  come 
and  en  JOT  the  water  and  the  parks  and  so  forth. 

Mr.  Carpenter.  Certainly  the  esthetic  enjoyment  must  be  at  a 
minimum  now. 

Mr.  Barnhill.  I  would  guess  that  it  certainly  is. 

Mr.  MooRE.  This  will  be  one  of  the  first  objectives  you  would  reach. 
The  primaiT  treatment  at  least  could  provide,  or  certainly  it  would  be 
one  of  the  first  steps  in  the  direction  of  making  it  more  esthetically 
attractive.  You  have  seen  water  that  was  not  esthetically  oppressive, 
but  you  wouldn't  get  out  on  it  for  pleasure  purposes. 

Mr.  Carpenter.  Yes. 

Mr.  Barnhill.  In  the  metropolitan  area  of  New  York,  I  think  it  is 
very  easy  to  recognize  that  the  part  of  the  Hudson  that  runs  through 
the  metropolitan  area  there — ^the  land  along  the  sides  and  the  water 
itself  have  sot  to  be  invaluable.  I  don't  think  you  could  put  a  dollar 
figure  on  what  it  is  worth  to  the  people  in  that  area,  if  they  can  go 
down  there  and  water  ski  and  swim  and  fish  and  do  all  the  things. 

Mr.  Carpenter.  Do  vou  think  they  would  ever  be  able  to  swim? 

Mr.  Barnhill.  Well,  I  will  go  along  with  Dr.  Weinberger.  I  have  a 
great  deal  of  confidence  in  research,  and  I  think  that  before  2010  it  will 
TO  entirely  possible  to  swim  in  the  Hudson  River. 

Mr.  MooRE.  Let  me  turn  the  answer  around. 

I  think  it  would  be  unfortunate  if  we  were  at  this  time  to  preclude 
the  possibility  that  you  might  be  able  to  swim.  It  may  take  substan- 
tially more  than  we  have  done  already  to  decide  that  you  can't  swim, 
and  I  would  rather  the  decision  not  be  made  that  you  cant  on  the  basis 
of  the  information  we  now  have. 

Mr.  Carpenter.  On  that  subject.  Dr.  Weinberger,  the  Potomac  has 
been  mentioned  for  some  years  as  a  possible  swimming  beach.  But 
other  comments  have  been  made  that  the  storm  runoff  would  keep 
the  colif  orm  content  so  high  that  a  Public  Health  officer  might  hesitate 
in  allowing  people  to  swim  there. 

Do  you  nave  any  more  recent  studies  or  experiences  that  you  could 
relate  to  us  on  that  ? 
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Dr.  Weinberger.  I  would  say  that  the  same  type  of  answer  that  Mr, 
Moore  just  gave  applies.  I  think  it  would  be  a  comj^etely  defeatist 
attitude  to  suggest  fiiat  we  couldn't  have  swimming  in  the  Potomac 
River.  From  a  technological  point  of  view,  there  is  no  reason  why  we 
can't  control  the  pollution  sources,  including  the  matter  of  the  bac- 
terial quality  of  the  storm  and  combined  sewer  runoff. 

Right  now  it  is  a  matter  of  cost.  I  think  it  is  a  decision  that  the 
public  must  make  as  to  the  value  which  they  will  put  to  any  particular 
use, 

I  personally  think  that  the  Potomac  should  be  used  for  all  purposes 
that  the  public  wants  including  a  swimjiiiDg  place  for  them.  We  can 
develop  or  we  do  have  the  technology  to  control  pollution, 

Mr.  Carpenter.  Will  your  program  result  in  the  placing  of  a  cost 
figure  on  these  various  uses,  and  if  so  \vhcn  could  we  expect  such  cost 
benefit  figures  to  be  available  foi^  major  rivers  tu\d  estuaries  ?     * 

Dr.  Weinberger.  You  want  to  comment  on  that,  Al  ? 

Dr;  HiRSCH.  Well,  I  think  we  can  expect  the  cost  figures  to  be  avail- 
able much  sooner  than  realistic  benefit  figures  in  many  respects,  and 
that  is  because  so  many  of  the  benefits  are  intangible  or  nonmonetary 
in  nature.  We  can  put  certain  assumed  values  of  a  man-day  of  recrea- 
tion for  a  person  in  New  York  City  to  enjoy  the  Hudson  River.  I 
personally  think  those  are  at  least  semiarbitrary  when  you  are  mak- 
ing comparisons  of  this  sort. 

Mr.  Carpenter.  Could  you  tell  us,  for  instance,  how  much  it  would 
cost  to  say  treat,  that  is  to  collect  and  treat  the  nmoff,  storm  runoff 
in  the  Kock  Creek  watershed  ? 

Dr.  Hirsch.  Oh,  I  think  we  could  make  estimates  of  that  sort. 

In  fact,  I  think  some  estimates  of  a  very  preliminary  nature  of  that 
sort  were  made  in  connection  with  some  of  the  Potomac  planning 
that  has  already  been  done.  The  trouble  with  these  estimates  is  that 
they  don't  look  at  the  full  range  of  improved  technology,  the  com- 
binations of  things  that  could  be  done.  Thev  just  take  Qie  standard 
costs  of  separating  combined  storms.  I  don't  think  that  is  the  total 
answer. 

(The  information  requested  is  as  follows :) 

The  complete  separation  of  combined  sewers  in  the  Bock  Greek  Basin,  has 
been  roughly  estimated  at  a  cost  of  $105  miUion.  However,  this  does  not  include 
provision  for  the  effective  collection  and  treatment  of  urban  storm  runoff,  once 
it  has  been  separated  from  sanitary  sewage. 

The  solution  to  the  storm  water  and  combined  sewer  overflow  problem  at  the 
present  time  appears  to  be  collection,  treatment,  and  chlorinatlon  of  these  flows 
before  discharge.  Treatment  should  probably  include  some  form  of  coagu- 
lation and  settUng  in  a  detention  basin  if  a  satisfactory  quality  is  to  be  achieved. 
Such  impoundment  and  treatment  would  also  reduce  the  heavy  loads  of  sedi- 
ment, trash,  and  turbidity  carried  into  the  river  by  storm  water,  but  disposal  of 
the  accumulated  materials  would  present  a  problem  of  considerable  magnitude. 

The  volumes  of  storm  water  which  must  be  dealt  with  in  a  metropoUtan  area 
such  as  Washington  at  times  of  heavy  rainfall,  are  very  large.  For  intense 
storms,  total  volumes  on  the  order  of  6  billion  gallons  are  involved.  The  collec- 
tion, impoundment,  and  ultimate  treatment  and  chlorinatlon  of  such  volumes 
presents  substantial  construction  and  operating  problems.  The  **Final  Report  of 
the  Interdepartmental  Task  Force  on  Project  Potomac,  Sub-Task  Force  on 
Water  Quality"  (February  1967)  gives  a  very  rough  estimate  based  on  ex- 
tremely sketchy  information  and  computations  which  indicates  a  total  cost  for 
the  necessary  works  on  the  order  of  $2  billion  for  the  entire  metropoUtan  area. 
That  iUustrates  the  importance  of  seeldng  cheaper  and  more  effective  solutionn. 
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Mr.  Carpenter.  But  even  separating  combined  sewers  would  not 
mean  that  you  coidd  swim,  as  I  nad  gotten  the  pictur^  because  of  the 
amount  of  organic  matter  that  would  just  be  picked  on  of  streets  and 
lawns. 

Dr.  HiRSCH.  Well,  I  would  say  two  things  about  that.  One  is  that 
when  you  say  even  separating,  separation  may  not  be,  or  would  not 
be  I  am  quite  sure  the  full  answer. 
Mr.  Carpenter,  Yes. 

Dr.  HiRscH.  We  may  not  want  to  go  to  separation  in  all  cases.  We 
may  hold  the  first  flush  of  storm  water  and  pump  it  back  in  and  so  on. 
Mr.  Carpenter.  Yes. 

Dr.  HiRscH.  Also  the  frequency  of  storms.  If  you  can  provide 
bathing  nine-tenths  of  the  time  during  the  smnmer  months,  you  are 
still  far  ahead. 

Dr.  Weinberger.  May  I  interject  a  jwint  here  about  this  storm  and 
combined  sewage?  I  think  there  is  perhaps  a  certain  amount  of  mis- 
understanding concerning  our  ability  to  handle  in  an  effective  manner 
storm  and  combined  sewer  overflowa  One  of  the  ^^y^  of  getting  at 
this  problem  is  separation  of  your  combined  sewers.  When  the  presen- 
tation was  developed  it  was  a  preliminary  figure,  and  it  was  apparent 
that  we  were  talking  in  terms  of  tens  of  billions  of  dollars.  The 
strategy  at  that  time  was  that  it  was  worthwhile  investing  in  R.  &  D. 
to  come  up  with  more  economical  solutions. 

This  does  not  mean  that  we  have  no  way  of  handling  the  pr(J>lem. 
And  we  have  in  the  last  2  years  supported  a  niunber  of  projects  which 
led  to  the  treatment  of  or  otherwise  reducing  the  poliutional  effects 
of  storm  and  combined  sewer  discharges. 

This  gets  back  to  the  point  that  these  solutions  cost  money.  I  think 
we  have  to  recognize  that  we  will  not  have  any  zero  cost  solutions. 
I  think  this  is  where  some  of  the  confusion  comes  up.  Because  from 
an  engineering  point  of  view,  we  can  do  almost  anything,  and  to 
suggest  that  we  can't,  I  think,  is  just  a  horrible  condemnation  on 
American  engineering  or  scientific  capability. 

These  are  communities  who  have  m  the  past  handled  their  storm 
and  combined  sewer  problems,  some  in  an  effective  manner.  Some  new 
ideas  have  been  developed  in  the  last  couple  of  years  and  these  are 
being  supported  as  a  part  of  our  research  and  development  grant 
program. 

We  do  have  projects  to  treat  the  wastes  and  come  up  with  a  quality 
that  would  not  result  in  a  deterioration  of  your  receiving  water. 

Mr.  Barnhill.  Another  consideration  that  we  made  in  recommend- 
ing that  we  not  go  full  scale  ahead  on  separation  was  not  only  the  costs 
that  I>r,  Weinberger  referred  to  but  the  fact  that  this  would  be  quite 
a  time-consuming  thing  in  the  city  of  Washington,  for  example,  over 
a  substantial  period  of  time. 
Mr.  Carpenter.  Yes. 

Mr.  Barnhill.  The  streets  in  the  city  of  Washington  would  be  torn 
up  for  weeks  on  end.  This  is  an  inconvenience  that  probably  no  mayor 
can  snflfer  through.  It  would  in  effect  be  changing  the  law  to  say- 
well,  Mayor  Washington  is  not  elected,  but  they  would  be  one-term 
mayors,  believe  me. 

Mr.  Moore.  Well,  there  is  something  else  important  here  I  think, 
and  this  is  an  overall  philosophical  viewpoint.  The  mere  fact  that  it. 
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does  not  appear  feasible  at  this  point  in  time  to  physicalljr  separate 
storm  and  sanitary  sewers  doesn%  mean  that  you  should  just  wash 
your  hands  of  the  question. 
Mr.  Barkhill.  Yes. 

Mr.  Moore.  Let  me  just  raise  a  question  that  has  occurred  to  me  from 
time  to  time. 

Why  cant  you  treat  storm  and  sanitary  sewage  while  it  is  in  move- 
ment m  the  sewer  itself,  before  it  is  discharged  into  the  receiving 
water? 

Dr.  Weinbbrger.  We  have  a  number  of  projects  right  now  that  are 
exploring  technology,  and  here  again  it  is  important  to  realize  that 
many  of  the  problems  we  are  talking  about  today  in  the  pollution  field 
did  not  have  the  degree  of  recognition  and  the  decree  of  priority  that 
they  have  today.  'Inerefore,  there  weren't  peopfe  working  on  these 
problems.  So  really  we  are  in  the  beginning  of  exploring  some  of  these 
techniques.  We  do  have  proposals  involving  physicid  methods  for 
treatment  in  sewers,  chemical  methods  for  treatment  in  sewers,  in- 
sewer  storage  and  a  whole  host  of  possible  solutions  which  wiU  be  more 
economical  than  some  of  the  alternates. 

Mr.  Moore.  I  tiiink  we  need  to  get  back  to  the  question  he  asked 
awhile  ago,  which  as  I  recall  was.  How  do  you  fl«t  from  the  uses  to 
the  stanchrds?  This  is  the  question  that  I  think  Dr.  Hirsch  ought  to 
tackle. 

Dr.  Hirsch.  I  am  sure  you  recognize  already  that  the  setting  of 
standards  initiates  with  the  States  and  they  go  through  the  procedure 
and  submit  them  in  here.  Philosophically  or  theoretically  the  way 
you  get  to  the  standards  is  composed  of  three  things.  The  first  woulS 
be  a  designation  of  what  you  want  to  use  the  water  for. 

Second,  you  would  say  to  yourself  what  quality  of  water  do  you 
need  to  support  that  particular  usage,  and  those  would  be  the  criteria, 
the  numerical  or  descriptive  values. 

Third,  you  would  say  to  yourself,  now  what  do  you  have  to  do  in 
the  way  of  remedial  measures  to  achieve  tibat  water  quality. 
Mr.  Carpenter.  Let's  go  back  to  your  first  statement. 
How  is  the  choice  of  use  made  without  some  knowledge  of  the  cost 
effectiveness  data? 

Dr.  Hirsch.  Well,  I  think  it  is  made  on  a  kind,  in  most  cases  kind, 
of  a  commonsense  appraisal  of  what  the  cost  effectiveness  is.  And  I 
guess  this  relates  to  Dr.  Weinberger's  comments,  too. 

The  Chicago  ship  canal,  for  example :  I  am  sure  technology  would 
be  available  to  make  that  a  recreational  area  and  a  fishery  area  and 
so  on.  But  rule  of  thumb  would  tell  xis  that  that  would  be  so  tremendous 
in  scale  that  it  just  isnt  deemed  feasible. 

The  general  approach  in  this  regard  has  been  to  look  at  what  nor- 
mally available,  conventional  waste  treatment  methods  woul  achieve 
in  the  body  of  water.  On  the  ^neral  assumption  that  secondary  treat- 
ment, for  exami>le,  for  municipal  wastes  is  available,  that  it  ought  to 
be  used  widely,  it  is  used  widely,  and  the  same  for  comparable  meas- 
ures in  iudustry,  and  then  to  take  a  look  at  that  and  it  that  yields  a 
quality  of  water  which  will  support  certain  kinds  of  uses,  that  is  a 

kind  of  a  commonsense 

Mr.  Carpenter.  So  you  use  a  circular  process  ? 
Dr. Hirsch.  Yes. 
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Mr.  Carpenteil  Of  reasoning,  checking  against  the  available  facts? 

Dr.  HiRSCH.  Bight. 

And  the  other  thing  I  think  we  have  to  realize  is  that  the  standards 
that  are  being  set  are  part  of  a  trend  here,  in  continuum^  to  try  to  re- 
verse the  downgrading  of  these  uses  and  the  downgrading  of  these 
values  that  have  occuirod.  and  they  will  be  revised. 

So  what  we  have  to  do  is  we  put  in  this  conventional  treatment 
that  is  available  everywhere  and  then  if  we  dont  know,  if  we  are  un- 
certain as  to  its  effects,  we  measure  after  it  has  been  built,  after  it  is 
in  operation,  and  we  see  whether  or  not  we  have  met  our  goals  and 
expectations  fully.  If  we  haven't  at  that  time  maybe  some  of  the  newer 
methods  will  be  available. 

If  they  are  not,  in  some  cases  we  may  have  to  say,  well,  for  the  mo- 
ment we  have  done  all  we  can  in  this  area.  It  is  so  densely  populated, 
so  industrialized,  that  we  have  managed  to  prevent  nuisance,  but  we 
are  not  going  to  be  able  to  provide  fishing  in  here  as  yet.  I  underline 
that  as  yet. 

Mr.  MooRE.  One  of  the  inputs  into  the  determination  of  uses,  though, 
inevitably  is  hiatorical  uses. 

Dr.  HiRSCH.  llie  tendency  is  to  want  to  either  maintain  the  uses 
that  are  there  at  the  moment  or  the  ones  you  remember.  I  sat  through 
30  of  these  hearings  and  heard  people  say  "I  can  remember  when'' 
and  what  they  want  to  do  is  go  back  to  where  they  can  remember.  So 
there  is  a  certain  amount  of  this,  in  other  words,  a  restoration  of  a 
preexisting  levrf  of  quality  being  the  objective.  So  that  went  into  the 
aetermination  of  what  the  uses  would  be. 

Mr.  Carpenter.  Now,  in  this  same  line  of  questioning,  the  recent 
jud^ent  by  the  Secretary  that  no  degradation  would  oe  allowed, 
carries  with  it  what  some  cntics  have  termed  a  loophole  in  these  words : 

Unless  and  ontU  it  has  been  afllimatiTely  demonstrated  to  the  State  Water  Pol- 
lution Control  Agency  and  the  Department  of  Interior  that  such  change  is  Justi- 
flable  as  a  result  of  necessary  economic  and  social  development  and  wiU  not 
interfere  with  or  become  injurious  to  assigned  uses  made  of  or  presently  pos- 
sible in  such  waters. 

Could  you  discuss  this  and  perhaps  defend  against  this  loophole 
charge? 

Mr.  Moore.  Well,  let  me  address  myself  to  that  question.  And  I  think 
you  need  to  appreciate  I  am  a  relative  newcomer  to  the  question. 

What  is  involved  here  is  first  of  aU  what  does  the  addition  of  a  new 
discharge  do  to  an  existing  water  quality. 

Now  first  of  all  you  could  have  a  situation  in  which  the  new  dis- 
chai^,  because  of  its  composition,  would  not  have  any  effect  on  the 
quality  of  the  receiving  water. 

In  other  words,  it  may  be  a  municipal  discharge  for  which  the 
highest  treatment  is  to  be  provided  or  it  may  be  an  inaustrial  discharge 
for  which  the  technology  is  available  to  maintain  the  quality  of  water 
that  exists  in  the  receivmg  stream. 

So  that  you  oould  have  where  there  is  a  consideration  as  to  per- 
mitting a  new  discharge,  a  situation  which  the  new  discharge  would 
have  in  the  sense  of  tite  uses  of  the  water  no  effect.  Well,  that  would  be 
the  easy  case. 

Now  it  seems  to  me  that  inevitably  you  come  to  the  situation  where 
the  existence  of  the  high-quality  water  may  also  coincide  with  other 
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circumstances  that  are  socially  or  economically  de«rable.  For  exam- 
ple, a  high-quality  water  in  an  undeveloped  area  or  a  high-quality 
water  in  an  area  that  is  economically  depressed — and  there  are  scmie 
of  these  in  the  Nation. 

Wellj  here  it  seems  that  you  would  weigh  the  degree  of  degradation 
that  might  occur  from  this  waste.  You  understand  I  said  might,  be- 
cause you  always  have  a  technolo^  invrfved.  You  weigh  the  amount 
of  d^radation  that  might  occur  in  terms  of  the  socifu  or  economic 
benefit  that  would  accrue  from  allowing  this  discharge. 

Mr.  Carfbnter.  So  this  is  no  more  of  an  extension  of  vour  common- 
sense  approach  to  the  establishment  of  present  standards  ? 

Mr.  Moore.  That  is  what  I  would  regard  it  You  can  I  think  see  the 
potential,  however,  for  some  rather  strong  positions  or  disagreements 
as  to  whether  it  will  or  will  not  meet  the  conditions  that  are  outlined 
in  the  Secretary's  statement. 

Mr,  Carpenter,  These  are  choices  ultimately  that  would  have  to  be 
made  by  society? 

Mr.  Moore.  Yes. 

Mr.  Carpenter.  Weighing  the  facts  that  you  can  provide  for  them  ? 

Mr.  Moore.  And  in  this  instance  ultimately  it  would  have  to  be 
weighed  by  the  States  and  the  Department  ol  the  Interior  in  terms 
of  the  quality  of  water. 

There  undoubtedly  will  be  those  cases  in  which  there  may  be  a 
serious  question  about  whether  you  should  permit  any  discharge  at  all. 
I  think  we  would  have  to  admit  the  existence  of  some  areas  in  the 
country  in  which  it  may  be  desirable  to  have  no  discharges.  However, 
there  are  areas  in  which  there  are  high-quality  waters  that  are  subject 
to  economic  and  social  development  that  can't  otherwise  occur,  and 
it  seems  to  me  in  these  instances  is  where  you  will  be  faced,  the  States 
and  the  Department  of  the  Interior  will  be  faced  witli  making  a 
decision, 

Mr.  Carpenter.  I  would  like  next  to  discuss  eutrophication.  The  in- 
formation which  you  have  given  us  on  eutrophication  answers  a  num- 
ber of  these  questions.  We  will  consider  putting  that  in  the  record. 

One  question  remains.  From  the  standpoint  of  making  realistic 
forecasts  of  the  future  status  of  lakes  and  estuaries  which  now  con- 
tain a  substantial  nutrient  content,  could  you  tell  us  what  happens  in 
a  closed  body  of  water  or  an  estuarv  with  little  change  in  water  if 
new  additions  of  nutrients  are  slowea  or  halted  but  the  present  nutri- 
ent content  is  not  removed  by  any  actual  treatment  of  the  lake  itself? 
What  can  we  expect  in  terms  of  improvement  of  that  water  throu^i 
natural  processes  and  what  time  would  be  required  before  that  water 
would  show  any  improvement  if  indeed  it  ever  will  ? 

Dr.  Weinberger.  The  current  approach  to  the  control  of  the  imde- 
sirable  effects  of  accelerated  eutrophication,  normally  considered  to  be 
excessive  algae  growths  or  algae  blooms,  is  to  reduce  the  nutrient  levels 
in  the  body  of  water.  And  what  is  necessary  usin^  this  method,  is  to 
i-educe  any  one  of  the  elements  below  a  concentration  which  is  needed 
for  the  life  of  those  organisms. 

Therefore,  in  order  to  stop  the  bloom  or  the  algae  growth,  w^e  have 
to  reduce  the  concentration  of  a  nutrient. 

We  must  keep  out  or  reduce  the  amount  of  nirtrients  going  into  the 
lake.  There  is  a  very  simple  material  balance.  If  it  comes  into  the  lake, 
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it  edther  stays  thore  or  it  goes  out.  If  more  is  goin^  out  than  is  coming 
in,  then  eventually  the  lake  will  clear  itself  up,  Tliis  may  take  a  very 
long  time  in  the  case  of  lakes. 

As  an  example  of  this,  it  was  suggested  thait  the  detention  time  or 
the  holdup  time  in  portions  of  Lake  Michigan,  the  southern  portion 
-of  Lake  Michigan^  is  actually  measured  in  terms  of  decades  or  pos^bly 
centuries,  where  in  small  lakes  the  amount  of  time  necessary  to  in 
effect  replace  the  lake  may  be  in  terms  of  yeara 

To  reduce  nutrient  levels  you  must  have  more  nutrients  coming  out 
than  going  in. 

Now  one  of  the  reasons  why  this  is  such  a  difficult  problem  is  that 
the  nutrients  recycle — ^let  me  deal  with  one  of  the  elements,  and  that  is 
phosphorus.  The  organisms  take  the  phosphorus  out  of  the  water 
and  use  the  phosphorus  to  make  living  material.  When  the  organisms 
<iie  and  decay,  they  then  release  the  nutrients.  The  phosphorous  is 
then  available  for  the  following  year. 

So  in  direct  answer  to  your  question,  if  you  reduce  the  amount  of 
nutrients  going  into  a  very  low  level  such  thait  the  amount  coming  out 
is  far  greater,  you  can  then  begin  cleaning  the  lake. 

In  Sie  absence  of  that  favorable  situation,  then  in  addition  to  con- 
trolling the  nutrients  going  in  you  have  to  have  some  way  of  accelerat- 
ing the  removal  of  the  nutrients  that  are  there. 

Now  there  are  a  number  of  ways  of  doing  this  that  have  been  pro- 
posed, ranging  from  such  things  as  trying  to  harvest  the  algae  ana  re- 
move them  physically  from  the  lake  and  taking  with  them  the  nutri- 
ents. It  has  oeen  suggested  that  we  might  try  and  effect  the  entire  bio- 
logical system  and  ])erhaps  have  fish  consume  algae  and  then  harvest 
the  fish.  The  suggestion  has  been  made  that  in  some  cases  we  may  want 
to  remove  some  of  the  deposited  material. 

Mr.  Carpenter.  From  the  bottom  ? 

Dr.  Weinberoer.  From  the  bottom  to  take  out  some  of  the  nutrients. 

Mr.  Moore.  Any  one  of  which  on  any  sizable  body  of  water  is  a  dif- 
ficult process. 

Mr.  Carpenter.  Right. 

Dr.  Weinberger.  And  expensive. 

Mr.  Carpenter.  I  think  the  important  thing,  though,  here  is  that 
the  mere  stopping  or  retarding  of  the  nutrients  into  the  body  of  water 
will  not  necessarSy  cause  the  oody  of  water  to  clean  itself  up.  If  the 
■cycle  has  been  established  within  the  body  of  the  water  so  that  it  is 
self-contained,  tiien  you  do  not  change  that  cycle  by  reducing  or  dimi- 
nating  the  nutrients  flowing  into  the  body  of  water. 

Dr.  Weinberger.  Yes.  -£ad  I  would  say  here  that  this  ties  in  with 
some  of  your  previous  comments. 

Mr.  Carpenter.  Yes. 

Dr.  Weinberger.  And  that  is  the  concept  that  when  you  put  in  a 
water  pollution  control  project  you  necessarily  get  immediate  results. 

In  other  words,  what  you  are  doing  is  contributing  to  the  solution. 

Mr.  Carpenter.  Yes. 

Dr.  Weinberger.  In  this  case  one  9f  the  first  things  that  we  must 
do  is  stop  nutrients  from  going  in.  This  is  a  step  in  the  right  direction. 
The  next  step  will  be  to  accelerate  the  removal  of  the  nutrients  that 
are  there. 
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Mr.  Carpenter.  That  takes  care  of  that  question  as  far  as  I  was 
concerned. 

Dr.  Weinberger.  Dick,  may  I  comment  for  your  record  on  this 
phosphate  problem? 

Mr.  Carpenter.  Please  do. 

Dr.  Weinberger.  The  question  is  frequently  asked  is  eutrophication 
caused  primariljr  by  phosphates.  Eutrophication  means  enridiment 
and  enrichment  in  the  biological  sense  means  the  providing  of  food 
materials.  One  of  the  foods  or  nutrients  that  organisms  require  at  the 
algae  level  is  phosphates,  but  they  also  require  a  whole  host  of  other 
elements  including  the  same  elements  which  we  would  need  in  our 
nutrition.  They  would  be  such  things  as  carbcm,  nitrogen,  sulphur, 
potassium,  and  so  forth. 

If  one  wants  to  go  to  starving  of  the  organisms — ^and  this  is  what 
we  mean  by  nutrient  contrcrf — and  again  the  implication  here  is  the 
same  thing  in  dealing  with  human  nutrition — we  need  control  but  one 
element.  In  other  words,  any  one  of  the  el^nents  is  essential  to  life 
and  if  we  can  control  any  one  of  these  we  should  be  able  to,  and  we 
can,  control  the  growth  of  these  organisms. 

Now  in  taking  a  look  at  the  elements  which  might  be  controlled,  we 
first  take  a  look  at  the  macro,  that  is  the  larger  scale,  requirements. 
One  of  the  macro  nutriwits  would  be  phosphorous.  Of  all  of  the  nu- 
trients, it  seems  that  phosphorous  is  the  one  most  likely  to  be  con- 
trolled. And  this  is  the  reason  for  the  emphasis  on  phosphorous  con- 
trol in  most  bodies  of  water. 

There  are  some  situations  where  there  is  sufficient  phosphorous  in 
natural  waters  so  that  this  is  aj^arently  not  the  controlling  element 
and  in  those  cases  one  mi^ht  control  the  process  by  reducing  nitrogen. 

From  a  long  point  of  view  there  have  been  manjr  suggestions  madev 
all  of  which  have  scientific  validity^  and  that  is,  if  one  coold  find  a 
micro  nutrient,  such  as  cobalt,  and  if  we  could  reduce  its  cwicentra- 
tion  below  the  critical  level,  we  would  likewise  stop  the  growth  of 
these  or^nisms. 

This  IS  the  reason  why  you  find  in  the  literature  suggestions  that  we 
might  try  to  control  a  vitamin.  And  again  relating  l)ack  to  human 
nutrition  you  caai  actually  starve  a  person  by  Uiem  not  having  a  par- 
ticular vitamin,  even  though  their  caloric  intake  is  quite  adequate. 

Mr.  Carpenter.  Is  there  any  possibility  of  a  specific  herbicide  as  an 
approach  to  algae  control  ? 

Dr.  Weinberger.  This  is  always  a  possibility,  of  trying  to  find  a 
very  specific  chemical  control.  Tnis  must  be  approached  with  a  good 
deal  of  caution,  because  this  is  very  seldom  that  specific.  There  have 
been  chemicals  added. 

Mr.  Carpenter.  Copper  sulphate  ? 

Dr.  Weinberger.  Copper  sulphate  to  control  algae  and  in  limited 
cases  it  can  be  effective.  I  would  say  its  most  effective  application  i?  in 
terms  of  a  swimming  pool,  but  in  terms  of  any  continual  application 
we  would  much  prefer  to  not  resort  to  chemic^s  which  now  add  an- 
other impurity  into  the  environment. 

Mr.  Carpenter.  One  question  remained  from  the  prior  hearing  and 
that  is  that  I  have  noticed  the  Department's  releases,  when  the  State 
standards  are  approved,  do  not  ^ve  the  numerical  standards,  that 
is  the  temperature  rise  or  the  salinity  and  so  on. 
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Now  are  these  matters  of  public  record,  and  could  we  have  a  table 
by  States  and  bv  contaminant  or  property  of  the  water  to  show  what 
those  numerical  values  are? 

Dr.  HiBscH.  Well,  the  standards  are  public  documents,  and  the 
way  we  have  dealt  with  the  issue  to  date  is  to  have  an  available  supply 
of  these  for  public  inspection.  Beading  copies  of  the  standards  are 
available  in  our  Washington,  D.C.  headquarters  and  in  the  regional 
c^ces. 

Now,  some  of  these  documents,  as  you  mav  know,  are  literally  about 
that  thick  (indicating).  Others  are  a  small  booklet. 

We  do  have  underway,  although  I  am  not  quite  sure  when  it  will 
be  c<Mnpleted.  the  compilation  of  summary  reports  which  will  serve 
the  purpose  that  you  described,  namely,  taking  this  vast  conglomera- 
tion of  material  and  putting  it  down  m  simple  form.  We  donM;  have 
those  available  today. 

Mr.  Cabfbnter.  Maybe  I  am  asking  for  something  that  is  impK>8- 
sible,  but  can  you  imagine  a  three-dimensional  matrix,  one  dimension 
being  States,  me  second  dimension  being  use,  and  the  third  dimension 
bein^  criteria.  For  example,  salinity  standards  for  industrial  water 
use  By  States! 

Dr.  HmscH.  I  think  you  are  asking  for  something  that  would  take 
perhaps  four  dimensions  here,  and  the  reason  for  that  is  that  a  State 
might  have  a  range  of  rivers  for  which  salinity  was  classified  to 
support  industrial  water  use.  Some  States  do  have  statewide  criteria 
for  a  ^ven  usage,  like  fisheries.  They  would  say  any  stream  in  the 
State  designated  for  fisheries  should  meet  the  following  numerical 
limits. 

Other  States,  on  the  other  hand,  have  tailored  individual  waters 
with  some  relationship  to  the  existing  quality  and  so  on.  So  that 
there  would  not  be  one  statewide,  what  have  you,  criterion. 

I  do  think  that  we  will  somewhere  along  the  line  categorize  the 
criteria  that  have  been  adopted  for  industry  by  parameters.  I  might 
say  that  the  report  of  the  ffational  Technical  Advisory  Committee 
does  this  in  a  recommendatory  sort  of  way  generally. 

Mr.  Carfemtxsr.  Yes. 

Dr.  HiRjscH.  But  then  what  the  States  submit  and  what  the  Secretary 
approves  is  perhaps  more  germane  to  what  you  are  looking  for  here. 

Mr.  Carpenter.  I  had  made  a  study  of  that  interim  report  and  it 
seemed  to  me  that  there  were  certain  uses  which  encompassed  almost 
all  of  the  properties,  for  instance,  aquatic  life.  If  a  stream  is  chosen 
to  support  aquatic  life,  then  it  is  useful  for  almost  every  other 
purpose 

Dr.  HiRscH.  Well 

Mr.  Carpenter.  With  the  exception  of  drinking  water. 

Dr.  HiRSCH.  That  is  not  necessarily  true,  because,  let's  take  salinity, 
which  is  a  major  problem  in  some  of  the  Western  States.  Many  oi 
those  streams  supiK)rt  aquatic  life  and  support  recreational  usage  at 
levels  of  salinity  which  do  substantial  aamage  to  industrial  water 
supply  or  municipal  water  supply  or  agricultural  use. 

Mr.  Carpenter.  I  see. 

Dr.  HiRSCH.  The  general  rule  of  thumb  is,  sure,  if  it  supports  fish, 
it  is  great  for  all  uses,  but  in  a  more  specific  and  scientific  sense  that  is 
not  necessarily  true. 
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Dr.  Weinberger,  Dick,  we  have  tried  to  do  this,  and  I  think  you  are 
getting  from  Alan  the  same  one  you  got  from  me. 

Dr.  HiRSCH.  I  hope  so  anyway . 

Dr.  Weinberger.  In  terms  of  trying  to  come  up  with  this  simple 
matrix,  it  gets  extremely  complicated,  i  worked  on  this  one  weekend 
trying  to  see  if  you  coulcm't  boil  it  down.  What  happens,  for  example- 
take  one  that  you  are  very  much  interested  in — ^tempei'ature. 

Mr.  Carpenter.  Yes. 

Dr.  Weinberger.  The  temperature  criteria  for  fish.  What  you 
quickly  find  out  is  that  this  varies  from  State  to  State  because  you 
nave  different  species  of  fish. 

Mr.  BARNHUii.  And  stream  to  stream. 

Dr.  Weinberger.  Stream  to  stream.  And  you  have  different  latitude. 
But  more  than  that,  in  other  words,  for  this,  then  vou  nm  into  the 
fact  that  it  isn't  only  a  specific  temperature  that  one  is  talking  about 
You  are  talking  alJout  temperature  during  particular  tunes  of  the 
year. 

Dr.  Hirsgh.  Any  combination  with  other  conditions. 

Dr.  Weinberger.  And  you  are  talking  about  rates  of  temperature 
rise.  So  you  find  that  to  pick  out  a  niunber,  you  know,  just  some  num- 
ber, which  you  can  appuy  uniformly  across  the  United  States,  and 
from  State  to  State,  is  going  to  be  lacking.  But  this  does  not  mean  that 
they  are  not  consistent.  When  I  looked  at  some  of  the  standards  as  to 
which  could  be  uniform,  it  really  relates  much  more  to  the  amenities. 
In  other  words,  you  can  say  that  you  don't  want  to  have  any  floating 
matter. 

Which  are  signs  of  fecal  pollution.  This  is  a  uniform  standard 
across  the  country.  Or  you  want  to  have  something  which  is  substan- 
tially free  of  oiL  But  when  you  get  into  any  of  the  uses  like  fishing 
or  for  human  health,  for  swimming,  you  begin  getting  into  some  very 
vast  differences.  To  present  the  data  in  a  table  you  have  to  simpli^ 
it  so  that  it  loses  anymeaning. 

Mr.  Carpenter.  Well,  I  realize  that  difficulty,  and  I  was  just  hoping 
that  ultimately  your  program  could  do  that  and  then  add  a  fifth 
dimension,  which  would  oe  the  cost  of  achieving  tliis,  which  would 
have  to  take  into  account  the  present  status  of  me  water. 

Dr.  HiRSCH.  Of  course  the  cost  report  that  vou  see  before  you  is 
a  first  effort  which  has  to  be  updated  annual^  to  do  just  that,  to 
estimate  the  costs. 

Mr.  Carpenter.  Yes. 

Dr.  HiRSCH.  Of  meeting  water  quality  standards. 

Now  it  was  done  on  a  State  basis,  on  a  regional  basis  and  so  oil 
and  we  will  refinance  it  from  year  to  year.  So  hopefully,  you  would 
be  able  to  pick  up  that  report  and  say  that  in  the  next  5  years  it  is 
goins  to  cost  so  many  dollars  to  meet  the  water  quality  standards 
which  have  been  established  by  the  State  of  Indiana  or  Michigan  or 
Ohio. 

I  don't  think  this  first  year's  report  quite  gets  us  to  that  point,  but 
I  think  we  will  be  at  that  point  by  next  year.  So  that  at  least  answers 
the  cost  half  of  the  (question  that  you  have  asked. 

Mr.  Carpenter.  Bi^ht 

Dr.  Hjrsch.  As  to  9ie  other  question,  I  think  it  is  more  a  matter  of 
summarizing  the  standards  submitted  by  any  State  so  that  anyone 
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can  pick  up  in  a  very  brief  document  and  understand  basically  what 
they  mean. 

Jlr.  Carpenter.  I  wanted  to  ask  this  other  question^  then. 

Mr.  FtaLTON.  Go  ahead. 

Mr.  Carpenter.  Do  you  know  of  any  case  when  enforcement  of  water 
quality  standards  has  caused  a  business  operation  to  relocate,  go  out 
of  business,  or  shut  down  a  specific  operation  ?  In  such  cases,  has  there 
been  a  court  challenge  ? 

Dr.  HiRSCH.  I  don't  personally  know  specifically  of  such  cases.  I 
know  that  is  a  widespread  concern. 

Mr.  Carpenter.  Which  is  why  I  asked  the  question,  in  hopes  of  lay- 
inff  it  to  rest. 

I>r.  HiRscH.  I  think  it  really  might  have  only  relevance  to  some 
marginal  industries  in  some  cases,  you  know  a  claim  that  an  industry 
is  shutting  down  because  a  certain  requirement  has  been  imposed 
upon  it  sometimes  means  the  industry  was  going  to  close  down  anyway 
and  they  were  looking  for  a  way  to  do  it. 

Mr.  Carpenter.  An  obsolete  papermill? 
^  Dr.  HiRscH.  That  is  right,  a  corporation  that  has  one  marginal  and 
six  more  viable  plants.  It  doesnt  want  to  shut  down,  so  it  cites  tax 
increase  or  something  else  as  the  causative  factor. 

There  may  be  cases  and  there  may  have  been  court  challenges.  I  dont 
personally  know  of  those.  I  think  it  does  resolve  meeting  water  quality 
standards  in  an  economic  sense.  If  there  are  difficulties  from  an  econ- 
nomic  standpoint,  I  think  our  studies  indicate  that  th^  would  be 
in  a  case  of  the  rare  exception — the  marginal  firm  that  is  just  barely 
makingit,  and  so  on. 

Mr.  Carpenter.  Has  any  case  ever  reached  a  court  ? 

Dr.  Weinberger.  John? 

Mr.  Barnhill.  Well,  I  don't  know  of  any.  This  question  has  been 
around.  I  have  been  in  business  32  years  and  it  was  here  when  I  started, 
and  I  guess  it  will  be  with  us  for  some  time,  although  you  don't  hear 
near  as  much  of  it  as  you  used  to. 

I  don't  personally  know  of  any  business  that  was  forced  to  close  its 
doors  because  of  its  pollution  control  requirements.  I  t^ee  with  Dr. 
Hirsch,  that  it  might  have  been  the  deciding  factor.  They  couldn't 
make  up  their  minds,  but  this  did  it. 

There  have  been  some  instances  where  an  industry  said  it  did  close 
its  doore  because  of  pollution  control  requirements,  but  when  the  States 
looked  into  it  they  found  out  it  was  some  other  factor,  such  as  a  threat- 
ened strike  for  increased  waees  or  some  such  thin^g  as  that. 

I  dont  know  of  any  and  as  I  said,  since  the  questicxi  has  been  aroimd 
a  long  time,  we  have  all  spoken  frequently  to  the  States  about  it, 
and  tney  have  never  once  given  us  an  example  of  where  industry  shut 
down  because  of  pollution  control. 

Now  we  haven't  tried  to  enforce  any  of  the  new  standards. 

Mr.  Carpenter.  Yes. 

Mr.  Barnhill.  But  I  think  we  can  get  at  it  a  little  diflferent  way. 
We  have  bad  42, 1  believe  it  is,  enforcement  conferences 

Dr.  Hirsch.  ForW-f  our. 

Mr.  Barnhill.  Forty-three — that  is  right,  44,  and  in  effect  the  rec- 
ommendations that  the  Secretary  makes  as  a  result  of  these  enforce- 
ment conferences  is  a  standard-setting  exercise. 
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Mr.  Carfekter.  Bight. 

Mr.  Barnhill.  It  is  agreed  on  the  degrees  of  treatment^  the  dedred 
water  uses  they  are  trying  to  reach,  and  so  forth.  So  it  is  somewhat 
the  same  thing.  In  these  &  cases,  I  know  of  no  instance  whei«  an  in- 
dustry has  gone  out  of  business. 

Mr.  Oarfbnter.  Have  any  of  those  reached  court  ? 

Mr.  Barnhill.  No.  Now  we  took  (me  city  to  oourt 

Mr.  Carpenter.  St.  Joseph  ? 

Mr.  Barnhill.  Bight.  But  this  was  in  the  opposite  direction  frwn 
what  you  are  inquirinjg  about. 

Mr.  Oarfedttbr.  Did  they  cet  an  injunction  agamst  the  city? 

Mr.  Barnhill.  No,  no.  After  we  referred  it  to  the  district  court, 
the  city  held  another  bond  election  and  this  time  with  the  case  in  the 
oourt,  the  people  voted  tjhe  bond  issue  and  the  /project  proceeded.  The 
case  is  still  in  the  court,  and  it  wiH  stay  there  until  tney  havB  com- 
pleted their  requirements. 

Now  since  the  standards  havie  been  in  the  process  of  promulgatitm, 
negotiation,  and  adoption,  there  is  only  one  instance  that  has  come  to 
my  attention  of  where  an  industry  isaid  that  the  standard  was  Roin^ 
to  put  them  out  of  business,  and  this  is  a  little  gold  mine  up  in  Soutn 
Balroita,  at  Lead,  S.  Dak. 

Mr.  Carpenter.  Is  it  a  cyanide  problem? 

Mr.  Barnhill.  It  is  partly  cyanide.  I  think  they  consider  that  th«r 
major  pr(d>lem,  but  there  are  some  problems  of  sediment  attached  to 
it,  too.  JBut  the  Stalte  says  the  company  can  afford  to  do  it.  It  has  been 
an  issue  up  in  South  Dakota  apparently  for  several  years.  It  has  tried 
to  get  the  company  to  comply  and  have  worked  with  the  company  in 
a  couple  of  nearby  communities  on  a  joint  project,  but  the  industry 
apparently  isn't  buying  any  approach.  This  is  an  informal  appeal  to 
the  Secretary  only.  No  threat  to  go  to  the  courts  or  anything  like 
that. 

Mr.  Felton.  Let  me  ask  one  question  on  the  Fedeiul  departments 
reporting  the  pollution  which  they  are  causing.  I  imderstand  this  is 
in  some  type  of  r^)ort  form  which  is  about  to  be  released,  is  that 
correct? 

Dr.  HiRSOH.  Iamsorry,Idon*t 

Mr.  Felton.  This  is  Executive  Order  11288. 

Dr.  HiRSCH.  Oh,  the  extent  of  Federal  activities  in  various  parts  of 
the  country  which  arepolluting! 

Mr.  Feltox.  Yes.  Is  this  information  available  to  the  pdbUc? 

Dr.  HiRSCH.  We  are  working  on  reports  on  that.  I  don't  know  what 
the  status  is. 

Mr.  Barnhill.  Well,  the  information  we  have  is  certainly  open  to 
the  public,  and  what  we  have  is  a  national  inventory  of  waste  dis- 
charges from  Federal  installations.  Was  it  1962  when  it  was  completed! 

Dr.  HiRsoH.  That  is  the  major  one,  nationwide. 

Mr.  Barnhill.  Yes.  We  have  picked  up  data  in  the  meantime  and 
have  been  able  to  improve  this  inventory  a  KttJe  bit.  But  I  think  what 
you  are  talking  about  is  recently  we  have  had  a  flurry  of  requests  from 
various  Senators  and  Congressman  to  give  them  a  li^  or  an  inventory, 
if  you  please,  of  the  Federal  installations  in  their  States  or  their  dis- 
tricta  We  have  tried  to  respond,  but  within  our  resources  this  is  quite 
difficult. 
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Mr.  Felton.  Well^  if  a  private  individual  or  a  corporation  wanted 
this  type  of  information,  what  would  they  do  ? 

Mr.  JBarnhill.  Well,  they  could  write  to  us  and  if  we  had  the  in* 
formation  we  would  certainly  supply  it. 

Dr.  Weikbebgeb.  John,  could  we  go  back  ? 

There  was  a  report,  that  was  a  ccmgressional  document 

Mr.  Barxhill.  That  was  based  on  our  inventory. 

Dr.  Weixbekobr.  Yes. 

Mr.  Barnhill.  You  are  talking  about  the  Jones  committee  report. 

Dr.  Weinberger.  The  Jcmes  committee  report,  which  listed  the 
sources  of  waste  from  Federal  installations,  is  available.  I  think  John 
says  it  is  about  5  years  old. 

Mr.  Barnhill.  The  committee  report  is  about  5  years  old.  Our  inven- 
tory is  about  6  years  old. 

Mr.  Felton.  Is  this  being  updated  ait  all  ? 

Mr.  Barnhill.  Well,  not  on  a  national  scale.  We  would  Kke  to  up- 
date it. 

Mr.  Carpenter.  It  was  the  air  pollution  that  Middleton  mentioned 
as  being  a  new  report.  And  they  told  me  that  that  would  not  be  made 
public  imtil  the  President's  message  on  environment. 

Do  you  have  a  similar  submission  ? 

Dr.  HiRSCH.  Not  as  an  inventory  of  Federal  activities. 

I  might  say  I  wouldn't  think  that  you  would  want  to  get  the  impres- 
sion that  we  are  still  relying  however  on  data  which  was  gathered  in 
1962. 

The  regional  offices  and  our  people,  from  the  standpoint  of  working 
files,  of  course,  have  much  more  up-to-date  information  on  many 
specific  cases,  specific  river  baains,  and  things  of  that  sort.  But  if  you 
are  tallring  about  a  compiled  source  where  you  have  the  report  there, 
to  give  it  out,  the  inventory  is  the  last  major  compiled  source  of  this 
sort.  But,  fw  example,  on  the  Potomac  River  Basin  or  something  any- 
where else,  in  terms  of  working  files  or  memorandums  or  other  docu- 
ments and  woriring  with  the  agencies,  this  is 

Mr.  Barnhill.  This  is  the  result  of  the  Executive  order.  Of  course 
we  have  set  up  a  working  program  in  each  one  of  our  regions. 

Mr.  Fbuton.  Goin^  bacx  to  your  statement  that  there  were  no  en- 
forcement cases,  section  10  is  the  enforcement  section  of  your  law. 
Could  you  give  us  for  the  record  a  rundown  of  what  States  have  sub- 
mitted plans  and  which  ones  have  been  adopted?  And  in  the  case  of 
any  State  which  has  not  submitted  a  plan,  whether  or  not  you  have 
prepared  water  quality  standards  for  that  area?  This  type  of  back- 
jrround  information  will  be  helpful  so  we  see  where  the  whole  thing 
stands. 

Mr.  Barnhill.  You  mean  a  status  report  on  water  quality  standards 
setting? 

Mr.  Felton.  Yes. 

Dr.  Weinberger.  I  think  this  is  one  of  the  questions  I  am  also  re- 
sponding to,  but  one  of  the  problems  is  it  changes  every  day  and  as 
the  Secretary  approves  more  standards 

Mr.  Felton.  All  you  have  to  say  is  "as  of." 

Dr.  Weinberger.  "  I  know,  but  they  ask  this  question. 

Mr.  Felton.  Yes. 
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(The  information  requested  is  as  follows :) 

All  states  and  Territories  submitted  water  quality  criteria  and  Smplementntloit 
plans  under  the  Act.  The  following  States  criteria  and  plans  hare  been  approved 
as  Federal  standards  as  of  April  18, 1968. 

Water  Quaijty  Standards  Approved  Under  The  Federal  Water  PoLLunoif 
Control  Aot,  as  Amended 


Georgia 

♦  t  Rhode  Island 

t  Oregon 

♦  t  Missouri 

New  York 

•  t  Louisiana 

t  North  Dakota 

♦  t  Alabama 

South  Dakota 

♦  t  Connecticut 

Arkansas 

♦  t  Alaska 

♦    Idaho 

♦    Virgin  Islands 

Massachusetts 

♦  t  Tennessee 

Maryland 

♦  t  Oklahoma 

Indiana 

*    Montana 

♦♦    Washington 

♦  t  Ohio 

*♦    Wisconsin 

♦    Hawaii 

♦    Texas 

♦♦  t  New  Jersey 

**  t  Middgan 

♦  t  Delaware 

*•  t  Illihois— Chicago  Biver  and  Calu- 

♦ t  District  of  Columbia 

met    River    Systems;    Illinois 

River  and  Lower  Section  of  Des 

Plaines  River ;  Rock  River,  Fox 

River,  Des  Plaines  River,  Kan- 

kakee River  and  certain  named 

tributaries ;  and  Lake  Michigan, 

Little    Calumet    River.    Grand 

Calumet  River  and  Wolf  Lake 
Total :  28  States ;  1  Territory ;  District  of  Columbia. 

Areas  Reserved  From  Approval 

Oregon — ^Klamath  River  and  Goose  Lake  Drainage  Basins. 

North  Dakota—Red  River  of  the  North  Basin. 

Michigan— Temperature  criteria  for  protection  of  fish,  wildlife  and  othw 
aquatic  life. 

Illinois — Dissolved  oxygen  and  temperature  criteria  for  protection  of  fish  and 
aquatic  life  for  the  Chicago  River  and  Calumet  River  Systems  (SWB  15) ;  IlUnois 
River  and  Lower  Section  of  Des  Plaines  River  (SWB  8) ;  Rock  Biver,  Fox  River, 
Des  Plaines  River,  Kankakee  River  and  certain  named  tributaries  <8WB  11). 

Rhode  Island — Interstate  waters  covered  by  the  Federal  Enforcement  Con- 
ference on  tiie  Blackstone  and  Ten  Mile  Rivers;  dissolved  oxygen  criteria  for 
Class  0  and  Class  SC  waters. 

Missouri— Dissolved  oxygen  criteria  for  the  Missouri  River  and  that  portloo 
of  the  Mississippi  River  below  Alton  Lock  Dam. 

Louisiana; — Interstate  waters  classified  fbr  propagation  of  aquatic  life  where 
the  minimum  dissolved  oxygen  is  set  at  50%  saturation. 

.    Alabama — Temperature  and  dissolved  oxygen  criteria  for  shellfish  harvesting 
and  fish  and  wildlife. 

Connecticut — Dissolved  oxygen  criteria  for  protection  of  fish,  sheHfish  and 
wildlife  in  waters  classified  as  C.  Cc,  SC  and  SCc. 

Alaska— Items  8  and  9  on  "Sediment"  and  •*Toxic  or  other  Deleterious  Sub- 
stances, Pesticides  and  Related  Organic  and  Inorganic  Materials." 

Tennessee — Temperature  criteria  for  protection  of  fish  and  aquatic  life. 

Oklahoma — ^Dissolved  oxygen  criteria  for  protection  of  fish  and  wildlife  propa- 
gation, including  smallmouth  bass  fisheries. 

Ohio — ^Mahoning  River ;  odor  criterion  for  Little  Beaver,  Yankee,  and  Pymatun- 
ing  Creeks ;  temperature  and  dissolved  oxygen  criteria  for  ''Aquatic  Life  A.** 


tPartlal  approral. 

** States  with  acceptable  "degradation"  langratge. 

*State8  which  have  already  been  asked  to  adopt  t  "degradation"  ttatement. 
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New  Jersey— Disaolyed  oxygen  criteria  for  FW-2.  FW-3,  TW-1,  CW-1  and 
€W-2;  temperature  criteria  for  all  coastal  and  tidal  waters  except  Delaware 
Bay  and  Bstuary  and  temperature  change  limits  for  FW-2  and  FW-3  trout 
waters. 

Delaware — ^Treatment  requirements  for  Delaware  City  and  Milton ;  dissolved 
oxygen  value  of  50%  saturation  where  ai^Ued  to  fresh  waters. 

District  of  Columbia — Dissolved  oxygen  and  temperature  criteria. 

Mr.  Carfentbr.  I  would — ^reco^iizing  the  difficulty  which  we  just 
heard  about,  could  we  take  a  hSf  dozen  properties — say  dissolved 
oxygen,  rise  in  temperature,  salinity,  residual  BOD,  and  maybe  one  or 
two  others^  and  get  a  table  of  the  actual  numerical  standards  that  you 
approved,  by  State  ? 

t>T.  Wbikbbboer.  When  you  put  it  that  way 

Mr.  Barnhux.  Can  I — 1  don't  want  to  seem  to  be  uncooperative,  or 
unr^ponsive  or  anything,  but  this  could  only  come  from  our  water 
quali^  standards  staff,  who  are 

Mr.  Carfenter.  Bu^  t 

Mr.  Barnhill.  Well,  it  has  the  highest  priority  in  the  Department, 
not  only  in  FWPCA,  but  in  the  Department.  The  Secretary,  of  course, 
is  anxious  to  get  on  and  to  get  these  approved  and  these  people  are 
really  up  to  their  ears. 

Now  I  will  be  happy  to  ask  the  director  of  the  staff  over  there  if  he 
thinks  he  can  possibly  do  this  for  you.  If  he  can,  if  I  can,  we  will  be 
happy  to  do  it. 

Mr.  Carpenter.  If  he  could  do  it  for  one  use,  say  sport  fishing — 
again,  what  I  want  it  for  is  not  idle  curiosity,  but  I  would  like  to  see 
both  tne  actual  levels  that  you  have  approved  with  respect  to  this  inter- 
im report  of  the  technical  advisorv  committee  and  also  I  would  like  to 
see  what  variation  there  would  be  between  States. 

Mr.  Barnhill.  Well,  I  will  see 

Dr.  Weikbkrobr.  Dick,  let  me  come  in. 

One  of  the  things  benind  all  this,  John,  is  apparently  a  certain 
amount  of  c<mfusion  as  to  the  amount  of  scientific  data  available  in 
terms  of  setting  of  standards.  Now  you  remember  I  referred  to  you 
the  report  that  Jack  McKee  prepared. 

Mr.  Carpenter.  Yes;  California 

Dr.  Weinberoer.  With  support  from  our  agency. 

Now,  if  we  take  any  one  of  these — and  here  is  one  of  the  things  you 
were  asmng  about.  Here,  for  example,  is  dissolved  oxygen. 

Mr.  Carpsntbr.  Tes. 

Dr.  Weinberger.  These  would  have  to  be  updated,  but  you  see  just 
in  the  case  of  dissolved  oxygen,  here  is  a  general  statement,  and  men 
this  is  related  to  domestic  water  supplies,  fi^  and  other  aquatic  life, 
and  you  see  it  starts 

It  starts  running  here.  Now  here  is  shellfish  culture.  Now  here  is 
dissolved  solids.  You  see,  there  is  a  general  statement.  Then  it  relates  to 
effects  upon  beneficial  use,  which  you  are  talking  about.  Now  here  is 
domestic  water  supply — ^I  am  trying  to  read  upside  down.  Here  is  for 
industrial  waters.  Here  is  for  irrigation  water. 

Mr.  Carpenter.  Let's  go  back  to  this  dissolved  oxygen  now.  In  sum- 
mary he  says: 

On  the  basis  of  avaUable  infonnatlon  described  above,  it  is  not  feasible  to 
attempt  to  suggest  an  optimum  dissolved  oxygen  conitent  of  water  to  domestiCt 
industrial,  stock  and  wildlife  or  recreational  uses,  or  fish  and  other  aquatic  Ufe. 
The  recommendations  of  the  Aquatic  Life  Advisory  Committee  of  Orsanco,  as 
guoted  above,  appear  to  be  logicaL  ^'9'^^"^  ^y  vj  w w^  i^ 
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So  may  I  assume  that  you  would  approve  no  State  standard  for  dis- 
solved oxygen  for  fish  and  other  aquatic  life  which  would  be  lower 
than  6  milligrams  per  liter  during  at  least  16  hours  of  any  24-hour 
period} 

Dr.  Weinberger.  Well,  they  have  these  figures.  Now  again,  these  ara 
not  our  criteria.  All  I  am  indicating — ^you  see  this  is  about  4  or  6  years 
old. 

We  set  up  some  technical  advisory  committeea  We  have  asked  then) 
to  go  back  and  take  a  look  at  all  of  the  information  that  has  been  de- 
veloped, and  on  the  basis  of  that  to  bring  our  current  knowledge  up 
to  date. 

Now,  it  is  on  the  basis  of  this  available  knowledge  that  you  are  able 
to  say  that,  now  if  you  are  goin^  to  protect  a  stream  for  trout,  then 
this  should  be  dissolved  oxygen  uiait  you  are  going  to  maintain.  They 
would  not-njohn,  correct  me  if  I  am  wrong.  We  would  not  deviate 
from  that  if  the  uses  for  trout — we  are  talking  about  the  same  trout. 
Then  this  would  be  the  criteria  that  would  be  established  for  DO  and 
these  would  be  the  levels. 

Mr.  Carfbkter.  Could  we  have  that  a  month  from  now? 

Mr.  Barkhill.  WeU,  how  would  it  be — ^let's  have  DO  beoause  that  is 
one  that  is  somewhat  in  controversy.  I  will  have  them  provide  you  with 
the  State  and  then  a  statement  on  the  diss^ved  oxygen  criteria  that 
have  been  approved  by  the  Secretary.  There  have  been  16  State  plans 
approved  so  far. 

You  are  goin^  to  find  in  some  of  these  instanced  tbey  were  improved 
without  approving  the  DO  criteria  for  certain  stireama  So  whether 
we  can  eventually  resolve  this  with  the  States  or  whether  the  Federal 
Government  states  the  DO  standard  we  don't  know  yet^  but  I  will  give 
you  a  status  report  on  DO,  on  the  16  States  that  have  bewi  approved 
so  far.  And  you  will  find  variations  in  thwn.  It  is  not  resilj  cut  and 
dried.  We  have  pushed  the  States  as  far  as  we  could  in  getting  them 
to  upgrade  their  DO  criteria.  In  some  instances  you  will  find  that  the 
Secretary  appears  to  have  approved  the  standaord  that  is  not  as  high  as 
it  should  be,  but  this  is  an  instance  of  the  State'  cooperating  with  us 
and  trying  to  upgrade  and  enhance  the  water  that  is  already  seriously 
polluted. 

It  is  an  attempt  to  bring  it  up  to  a  good  quality  water.  It  is  going 
to  vary,  because  it  depends  on  whether  you  are  talking  about  a  warm 
water  fishery  or  a  cold  water  fishery  or  whether  you.  are  talking  about 
lake  trout  or  stream  trout,  or  whether  you  are  trying  to  protect  an 
anadromous  fishery.  So  they  will  vary.  You  will  see  differences  there. 

Dr.  Wmnbekger.  May  I  suggest  this,  Dick,  that  when  they  come  up 
with  the  thing— again,  we  worked  on  this  thing.  When  you  get.  the 
table,  let  us  help  you  interpret  it-.  Because  as  I  say,  it  may  not  be 
uniform  but  it  is  consistent.  I  think  this  is  the  thing  you  want  to  get 
on  the  record,  to  show— I  didn't  mean  to  overwhelm  you  when  I  gave 
you  thia  The  question  raised,  you  know,  well  is  there  any  sci^itific 
Ibase.  Well,  here  is  a  report  which  has  8,800  references.  As  a  matter  of 
fact,  there  was  an  addendum  to  this.  Now  these  are  all  r^>re6enting^ 
scientific  investigations  and  studies. 

Mr.  BARNHiLii.  And  difference  of  opinicm. 

(The  information  requested  is  as  follows:) 
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DISSOLVED  OXYGEN  CRITERIA  (MINIMUM) 


State 


Cold  water  fisliary 


Wann 


Miscellaneous  (Mfhest  use 
in  stream) 


Oraton. 


75-percent  saturation  at 
seasonal  low  or  5  to  7 
mgjl,  by  stream;  95 
percent  saturation  in 
spawning  areas  during 
spawning,  hatching  and 
fry  development 


Georgia. 


Iry 
,  75  percent  saturation  at 
seasonal  low;  100 
percent  in  spawning  areas 
during  spawning,  hatching 
and  fry  development 
6  mg./l  daily  average 
4  mg.A  anytime. 


Inw., 

ng./l. 


5mg./1 4mg.A 


5  mg./l— 16  hours  per  day.. 
3  mg.  A— anytime 


Marine— not  le»  than 

saturation. 
Estuarine-6  mg.A. 


Massachusetts 5mg./l 5  mg./l— 16  hours  per  day.. 

3  mg.A— anytime 

Marytend 


5  mg.A  minimum 4  fiig.A  Biinimum 

6  mg.A  monthly  average 5  mg./l  monthly  average 

I  Oakote 5  mg.A,  or 

5  mg.A— 16  hours  per  day  and 
3  mg.A  anytime,  by  stream. 

South  Dakote 6mg71  or  5  mg.A,  by  stream.  4mg.A 

Arkansas 5mg./l 4  mt./t  or  SO-peroeat 

saluration. 
New  York 5mg71 4mg7l 


,  Industrial  and  navigatton— 

2.5  mg./l. 
Coutel— not  less  than  6.5 

mg.A. 
Industrial— 2  mg.A. 

lndustrial-4  mgjl. 


Wasliinftoa. 


5  m£.A.  6.5  mg.A,  8  mg.A  or . 
9.5  mg.A.  by  stream. 


Agricultural— 3  mg.A-  New 

York  Harbor— 2.5  mg.A. 

Marine  and  estuarine-wators 


Wisooasin 5  mg.A— 16  hours  per  day  4 


Texas 

Michigan.. 


mtA  anytime. 
.- 5  mg.A,  4  mg.A,  or  3  mg,A. 

by  stream. 
.  6mg.A 5  mg. A— intolerant  spKies. 


4  mg.A— tolerant  species. 
Riiodo  Island 5  mg.A  * ^ 5  rogTl— 16  hours  per  day  > 

3  mg.A— anythne.i 
MissourL 5  mg.A— except 


'1i& 


.0).. 


,.  i— salt  water  7  mg,A^ 
rash  water. 


50-percent  saturatMn  f  or 
6(V-75  saturation  hi  some 
waters. 


I  mg.A  (or  50  . 
saturation),  5  niglA(pr 
70  percent  sateratnn),  6 
mg.A  or  7  mg.Ai  by  water 
area. 
Fish  lite— 80  peroent  satura- 

tk)n  or  5  mgVl. 
Houston  Ship  Channel— 2 
mg-A. 
^  Naviptioa^  ffig.A- 

Sea  water— 6  mg.A.  Navip- 
twn— 2  mg.A. 
.  Missouri  River— 4  mg.A.* 
MisBisslppi  River— below. 
Alton  LidT Dam— 4  rog71.> 


Shellfish  spawning— 6  mg^L 


Lake  Michigan  not  less  than 

80  to  90  percent  saturation; 
other  interstete  waters.*^ 

Tennessee ^ 6  mg.A 5  mg.A  except  in  limited 

sections  of  stream 
receiving  treated  effhient-^ 
3mg.A. 


ViffgiD 
Ohio.. 


Hawaii. 


.  6mg.A Aquatic  Lite  A— < 

Aquatic  Life  B— 3  mg.^ 
averajie.  2  mg.A  minimum 
(applied  only  where  no 
higher  levels  can  be 
alteioed  with  titatmenO. 


Marine  Ufe-5.5  mg./l. 
Harbors— 5  mg-A- 


Coastal  waters— Class  AA— 

6mfA- 
Class  A— 5  mg.A. 
Class  B-4.5  mg.A-lhnited 

to  docking  afeas. 
Fresh  waters  used  for  fish 

propagation  5  mg.A. 


Footnote  at  end  of  table,  p.  508. 
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DISSOLVED  OXYGEN  CRITERIA  (MINiMUM>-Continued 


State  Cold  water  fishefy  Warm  water  fishtry  Miscellaneous  (bi^est  uu 

In  stream) 

New  Jersey  1 AIM  except FW-1,  to  t>e  maintained  in 

natural  state. 
Delaware  River: 
Zone  2— daily  average 
S  mg.A  except  Apr.  l  to 
June  IS  and  Sept  16  to 
Dec.  31—6.5  mg.A. 
Zones  3, 4,  and  5— daSy 
average  3.5  mg./l  except 
Apr.  1  to  June  15  and 
Sept  16  to  Dec  31. 
Delaware  Bay— daily  average 
of  6  mg.A. 

Delaware 50-percent  saturation » or         Atlantic  Ocean— naturat 

4  mg.A  except  Delaware       Delaware  Bay— daily  average 
River— daily  average  3.5  of  6  mg.A. 

mg./l  except  Apr.  T  to  Other  coastel  waters— 50 

June  15  and  Sept  16  to  percent  saturation  i  or 

Dec  31—6.5  mg.A«  4  mg.A. 


District  of  Columbia -«.  © — 


Chesapeake  and  Delaware 
Canal— 6  mg.A- 


>  Not  approved  by  Secretory. 

Bactebiolooigal  Crttebia  In  Appboved  State  Standabds* 

PUBLIC  WATEB  SUPPLY 

Standards  generally  reference  the  U.S.  Public  Health  Service  Drinking  Water 
Standards  (1962)  in  establishing  criteria  for  protection  of  public  water  snpidies. 
Raw  water  sopplles  are  protected  by  total  colif orm  and/or  fecal  colif orm  limits. 
Typical  examples  are  given  below : 

Total  OoUform. — Collform  bacteria  content  shall  not  exceed  an  average  of  liK- 
000  per  100  milliliters  (ml)  in  any  month. 

Fecal  OoUform, — ^Fecal  coliform  bacteria  count  shall  not  exceed  an  average  of 
2000  per  100  ml  in  any  month. 

FULL  BODY  GOKTAOT  BBOBBATZON 

Typical  criteria  are  as  follows : 

Total  colif onn, — ^Average  concentrations  of  coliform  bacteria  shall  not  exceed 
1000  per  100  ml,  with  20  percent  of  samples  not  to  exceed  2400  per  100  mL 

Fecal  colif  orm, — Fecal  coliform  shall  not  exceed  a  geometric  mean  of  200  per 
100  ml  based  on  at  least  5  samples  per  30-day  period,  and  shall  not  exceed  400  per 
100  ml  in  more  than  10  percent  of  the  samples. 

PABTDkL  BODY  CONTACT  BBCBEATION 

Typical  criteria  are  as  follows : 

Total  coUform.— Conform  group  not  to  exceed  5000  per  100  ml  as  a  monthly 
average  value ;  nor  exceed  this  number  in  more  than  20  percent  of  the  samples  ex- 
amined during  any  month ;  nor  exceed  20,000  per  100  ml  in  more  than  5  percent 
of  such  samples. 

Fecal  coliform, — Same  as  Public  Water  Supply. 

SHELLFISH  HABVB8TIN0 

Coastal  States  utilized  the  U.S.  Public  Health  Service  shellfish  sanitation  man- 
ual in  developing  criteria  for  protection  of  shell  fisheries.  Total  coliform  limits 
are  used,  as  follows : 

Total  coliform  group  shall  not  exceed  a  median  concentration  of  70  per  100  znL 

*Criteria  Imspd  on  Most  Probable  Naml>er  or  membrane  filter  connts  in  a  representative 
number  of  samples. 
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Tempebatubb  Cbitebia  In  Appboved  State  Staitoabds 

ABKANSA8 

20*"  O.  Maximum  in  trout  streams. 
30"  C.  Maximum  in  amallmouth  baas  streams. 
35*  G.  Maximum  in  otber  streams. 

The  temperature  of  a  stream  as  determined  by  natural  conditions  shall  not  be 
increased  or  decreased  more  than  5*  F.  by  discharges  thereto. 

OEOBGIA 

Public  Water  Supply— not  to  exceed  d3.2*F.  (34.0*C.)  at  any  time  and  not  to  be 
increased  more  than  10**  F.  above  intake  temperature.  In  streams  designated  by 
the  State  Fish  &  Game  Gommission  as  trout  waters,  there  shall  be  no  elevation  or 
depression  of  natural  stream  temperature. 

Recreation — same. 

Fish,  shellfish — same. 

Industrial — not  to  exceed  93.2**  F.  at  any  time  and  not  to  be  increased  more 
than  10**  F.  above  intake  temperature. 

IDAHO 

No  measurable  temperature  increase  when  stream  temperature  is  68*" F.  or 
above,  or  more  than  2**F.  increase  when  river  temperature  is  66" F.  or  less  (except 
70* F.  and  08'F.,  respectively,  in  Snake  River— BM  407  to  247) . 

INDIANA 

Aquatic  Life — (warmwater  fisheries)  temperature  not  to  exceed  93* F.  at  any 
time  during  the  months  of  April  through  November,  and  not  to  exceed  60*  F.  at 
any  time  during  the  months  of  December  through  March. 

Trout  Streams — temperature  is  not  to  exceed  05 *F.  (However,  slightly  higher 
temperatures  may  be  tolerated  with  higher  dissolved  oxygen  content  than  speci- 
fied). (This  criterion  is  in  addition  to  the  temperature  criteria  above.) 

Drastic  or  sudden  temperature  changes  are  not  permitted.  Gradual  changes  in 
temperature  may  not  exceed  2*F.  per  hour  nor  more  than  a  total  change  in  24 
hours  of  the  maximum  diurnal  change  or  9*F.  whichever  is  greater. 

MABTLAND 

Section  7.60 — Temperature  standards  (Temp.)  : 

Temp.  1. — For  all  water  use  categories  other  than  IV,  there  must  be  no 
temperature  change  that  adversely  affects  fish,  other  aquatic  life,  or  spawning 
success.  There  must  be  no  thermal  barriers  to  the  passage  of  fish  or  other 
aquatic  life.  Maximum  temperature  must  not  exceed  100*  F.  beyond  50  feet 
from  any  point  of  discharge. 

TetnP'  ^. — JP'or  nontidal  unUers. — ^For  "trout  waters,"  waters  so  designated 
to  the  Department  by  the  Department  of  Game  and  Inland  Fish,  temperature 
mni^  not  exceed  72*  F.  at  any  time.  For  the  propagation  of  fish  and  other 
acquatic  life  (Water  Use  Gategory  IV)  in  all  other  nontidal  waters^  tem- 
perature must  not  exceed  93*  F.  beyond  such  distance  from  any  point  of 
discharge  as  specified  by  the  Department  as  neceeeary  for  the  protection  of 
the  waiter  use.  In  addition  for  all  nontidal  waters  other  than  "trout  waters," 
maximum  temperature  elevation  is  to  be  limited  as  follows : 

For  natural  water  temperatures  of  50*  F.,  or  less,  the  temperature 
elevation  must  not  exceed  20**  F.  above  the  natural  water  temperature, 
with  a  maximum  temperature  of  60*  F. 

For  natural  water  temperatures  greater  than  50*  F.,  the  temperature 

elevation  must  not  exceed  10*  F.  above  the  natural  water  temperature, 

with  a  maximum  temperature  of  93*  F. 

Any  deviation,  other  than  natural,  from  the  above  requirements;  is  to  be 

evaluated  for  risk  to  the  propa|;at!on  of  fish  and  other  aquatic  life  by  the 

Department  of  Game  and  Inland  Fish,  and  will  be  permitted  or  denied  by 

the  Department  of  Water  Resources  after  consultation  with  that  agency. 
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For  tidal  waters  used  for  the  propogation  of  fl^  and  other  aquatic  life 
(Water  Use  Category  IV),  temi)eratare  must  not  exceed  90*  F.  beyond  such 
distance  from  any  point  of  discharge  as  spedfted  by  the  Department  as 
necessary  for  the  protection  of  the  water  use.  In  additi<Ni,  for  all  tidal 
waters,  maximum  temperature  deration  is  to  be  limited  as  follows : 

For  natural  water  temperatures  of  50*  F.,  or  less,  tbe  temperature 
elevation  must  not  exceed  20°  F.  above  the  natural  water  temperature, 
with  a  maximum  temperature  of  00**  F. 

For  natural  water  temperature  greater  than  50°  F.,  the  temperature 

elevation  must  not  exceed  10*  F.  above  the  natural  water  temperature, 

with  a  maximum  temperature  of  90*  F. 

Any  deviation,  other  than  natural,  from  the  above  requirements  is  to  be 

evaluated  for  risk  to  the  propagation  of  fish  and  other  acquatic  life  by  the 

Department  of  Ohesai)eake  Bay  Affairs,  and  will  be  permitted  or  denied  by 

the  Department  of  Water  Resources  after  consultation  with  that  agency. 

MASSACHXTSETTS 

Class  A  (excellent  waters) — no  increase  other  than  of  natural  origin. 

Class  B  (recreational  criteria;  excellent  aquatic  life  habitat) — ^no  increase 
except  where  temperature  will  not  exceed  the  recommended  limit  on  the  most  sen- 
sitive receiving  water  use  and  in  no  case  exceed  83*  F.  in  warm  water  fisheries,  and 
68 *F.  in  cold  water  fisheries,  or  in  any  case  raise  the  normal  temi>erature  of  the 
receiving  stream  more  than  4*F. 

Class  C  (good  indigenous  aquatic  life  habitat) — same  as  Class  B. 

Class  D  (industrial,  power,  navigation) — no  increase  except  where  tempera- 
ture will  not  exceed  the  recommended  limits  on  the  most  sensitive  receiving 
water  use  and  in  no  case  exceed  90*  F. 

All  coastal  and  marine  waters — no  increase  except  where  temperature  will  not 
exceed  the  recommended  limits  on  the  most  sensitive  receiving  water  use. 

NORTH   DAKOTA 

Maximum,  93 *F.  (Red  River  of  the  North,  Boise  de  Sioux,  parts  of  Sheyenne 
and  Pembina  Rivers) . 

Limitation,  10*  F.  plus,  on  amount  of  temperature  change  in  the  receiving 
water  from  wastes  of  any  single  source. 

Maximum,  90*F.  (all  other  interstate  waters).  No  limit  numerically  on  tem- 
perature change ;  general  narrative  statement  limits  harmful  effects  of  wastes. 

OBEOON 

General  statement  that  no  measurable  Increase  in  temperature  allowed  when 
the  receiving  water  temperature  is  64* F.  or  above,  or  more  than  2*F.  increase 
when  receiving  water  temperature  is  62*F.  or  less.  The  following  are  exceptions 
to  this  general  statement : 

Multonomah  Channel,  main  stem  Willamette  River,  main  stem  Snake 
River :  70*  F.  and  68  *F.  respectively  in  statement  similar  to  above. 

Main  stem  Columbia  River,  main  stem  Grande  Ronde  River,  Walla  Walla 
River:  68*F.  and  66*F.  respectively  in  statement  similar  to  above. 

Marine  waters :  No  significant  increase  above  natural  background  tempera- 
ture allowed. 

SOITTH  DAKOTA 

Fisheries : 

Cold  water  permanent — 68*F.  maximum,  4*F.  change. 
Warm  water  permanent — 85*F.  maximum  4*F.  change. 
Kar  water  semi-permanent — ^90*  F.  maximum,  8*  F.  change. 

WASHTNGTOW 

Class  AA  (extraordinary  waters)  :  No  measurable  increases  in  temperature 
permitted  within  the  waters  designated  which  result  in  water  temepratures  ex- 
ceeding 60* F.  (fresh  water)  or  55*F.  (marine  water)  nor  shall  tbe  cumulative 
total  of  all  such  increases  arising  from  nonnatural  causes  be  permitted  in  exc^s 
of  t=75/(T-22)  (fresh  water)  or  t«24/(T-39)  (marine  water) ;  tor  purposes 
hereof  "t"  represents  the  permissive  increase  and  "T"  represents  the  resulting 
water  temperature. 
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Class  A  (excellent  waters) :  same  statement  with  the  following  numerical 
limits — d5'F.  and  61  "F.  maxima  for  fresh  and  marine  waters  respectively.  Fresh 
water  formula  for  increases; — t"=90(T-19) ;  marine  water  formula  for  in. 
creases— t =40/  ( T-S5 ) . 

Class  B  (good  waters) :  same  statement  with  the  following  numerical  limits — 
70"  F.  and  66"  F.  maxima  for  fresh  and  marine  waters  respectively.  Fresh  water 
formula  for  increases — t=10/(T-15)  ;  marine  water  formula  for  increases — 
t=52/(T-32). 

Class  C  (fair  waters) :  same  statement  with  the  following  numerical  limits — 
75" F.  and  72"F.  maxima  for  fresh  and  marine  waters  respectively.  Fresh  water 
formula  for  increases — ^t=125/(T-12) ;  marine  water  formula  for  increases — 
t=64/(T-29). 

WI800N8IN 

Fish  and  other  Aquatic  Life:  In  waters  where  this  use  is  of  primary  impor- 
tance, the  temperature  ^lall  not  exceed  84" F.  No  change  from  natural  unpolluted 
background  by  more  than  5"F.  at  any  time  nor  at  a  rate  in  excess  of  2"F.  per 
hour.  Where  fishing  is  desirable  in  conjunction  with  other  uses,  the  temperature 
shall  not  exceed  ^"F.  for  warm  water  fish.  There  shall  be  no  abrupt  change 
from  background  by  more  than  5°F.  at  any  time.  In  addition,  authorization  must 
be  obtained  for  proposed  installations  where  the  dkscharge  of  a  thermal  pollutant 
may  increase  the  natural  maximum  of  a  stream  by  more  than  S^F. 

Streams  classified  by  law  as  trout  waters  shall  not  be  altered  from  natural 
background  by  eflluents  that  affect  the  stream  environment  to  such  an  extent 
that  trout  populations  are  adversely  affected  in  any  manner. 

Industrial  Water  Supplies — Temperature  not  to  exceed  89" F. 


For  all  waters  except  the  Canadian  River  and  tidal  waters — Upper  limit  of 
the  represMitative  temperature — 96" F  and  not  to  exceed  a  5"F  ri»e  in  the 
representative  temperature  above  natural  conditions. 

For  the  Canadian  River  Basin — upper  limit  of  the  representative  tempera- 
ture— 93**F  and  not  to  exceed  a  S^F  rise  in  the  representative  temperature  above 
natural  conditions. 

For  Tidal  Waters — Fall,  winter,  and  spring,  not  to  exceed  a  4**F  rise  in  the 
representative  temperature  above  natural  conditions.  Summer — ^not  tx)  exceed  a 
1.5  **F  rise  in  the  representative  temperature  above  natural  conditicma. 

(These  criteria  will  apply  until  a  study  of  £ftream  uses  has  been  made  and 
recommendations  set  fortii.) 

MICHIGAN 

Domestic  Water  Supply — ^The  maximum  natural  water  temperature  shall 
not  be  increased  by  more  than  10"F. 

Industrial  Water  Supply — same  as  above. 

Recreation — 90  "F  maximum. 

Irrigation  and  Stock  Watering — not  applicable. 

Navigation  and  Power  Qeneration — the  maximum  natural  water  temiierature 
shall  not  be  increased  by  more  than  10"  F. 

( Aquatic  life — ^not  approved. ) 

ILLINOIS 

Public  Water  Supply— -93"  F.  maximum. 
Industrial  Water  Supply — ^not  to  exceed  95"  F.  at  any  time. 
Recreation — no  criteria. 

Lake  Michigan — (shore  water)  not  more  than  85"  F.,  (open  water)  not  more 
than  85"  F. 

(Aquatic  Life  other  than  Lake  Michigan — ^not  approved.) 

BHODE  ISLAND 

Class  A  (excellent  quality) — ^no  increase  other  than  from  natural  origin. 
Class  B*   (bathing,  all  uses  except  untreated  PWS) — no  increase  that  will 
impair  assigned  uses. 


•Tbe  temperature  IncreaBe  shall  not  raise  the  temperature  of  the  receiving  waters  above 
68"  F.  for  cold  water  fisheries  and  88"  F.  for  warm  water  fisheries.  In  no  case  shall  the  tem- 
perature of  the  receiving  water  be  raised  more  than  4*  F. 
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Class  C*  (fish  and  wildlife,  recreation) — same  as  Class  B. 

Class  D  (navigation,  power,  cooling  water) — No  increase  except  where  the 
increase  will  not  exceed  the  recommended  limits  on  the  most  sensitive  water  use 
and  in  no  case  exceed  90**  F. 

Class  SA  (shellfishing) — ^no  increase  over  the  recommended  limits  for  the  most 
sensitive  use. 

Class  SB  (bathing,  restricted  shellfishing)— same. 

Class  SC  (shellfish  habitat)— same. 

Class  SD  (navigation) — ^same. 

MISSOUBI 

Effluents  shall  not  elevate  or  depress  the  average  cross-sectional  temperature 
of  the  stream  more  than  5**  F.  The  stream  temperature  shall  not  exceed  90*  F.  due 
to  effluents. 

Lakes  and  Reservoirs — temperature  not  to  be  increased  due  to  cooling  water 
discharge. 

(Exceptions  include:  Des  Moines,  White,  Current,  and  Eleven  Point  Rivers.) 

LOUISIANA 

Not  to  be  raised  more  than  3*"  C.  above  normal  ambient  water  temperature,  nor 
to  exceed  a  maximum  of  SQ'*  C. 
A  few  rivers— 2*  C.  rise,  35°  C.  maximum. 


Public  Water  Supply — ambient  temperature  not  to  rise  more  than  10  percent 
after  reasonable  mixing  from  effluents,  nor  shall  temperature  exceed  93**  F.  except 
for  8  hours  during  a  24-hour  period  with  a  normal  maximum  of  90'  F. 

Total  body  contact — same  as  PWS. 

Agricultural  and  Industrial  Supply — same  as  PWS. 

Navigation — ^no  criteria. 

VIBGIN  ISLANDS 

Class  A  (preservation  of  natural  phenomena) — no  change. 

Class  B  (bathing,  marine  life  propagation) — ^not  to  exceed  90* F  at  any  time  nor 
as  a  result  of  waste  discharges  to  be  more  than  4*F  above  natural  during  fall^ 
winter,  and  spring,  nor  1.6* F  above  during  summer. 

Class  C  (harbors) — ^no  criteria. 

TENNESSEE 

Domestic  Water  Supply — -the  temperature  of  the  water  shall  not  exceed  93*F 
and  the  maximum  rate  of  change  shall  not  exceed  3*F  per  hour.  In  no  case  shall 
the  maximum  temperature  rise  be  more  than  10*F  above  the  stream  temperature 
which  shall  be  measured  at  an  upstream  control  point. 

Industrial  Water  Supply — same. 

Recreation — same. 

Stock  Watering—- no  increase  to  impair  assigned  use. 

Navigation — no  increase  to  impair  assigned  use. 

OKLAHOMA 

Differential  changes  in  temperature  from  other  than  natural  sources  shall  be 
limited  to  a  maximum  of  5*F  provided  the  maximum  temperature  due  to  man- 
made  causes  shall  not  exceed  70*F  in  trout  streams,  75* F  in  small-mouth  bass 
streams,  or  93*F  in  warm  water  streams. 

CONNBCnCXJT 

Class  A  (water  supply) — no  increase  other  than  from  natural  origin. 

Class  B  (bathing,  all  uses  except  untreated  PWS) — no  increase  to  exceed 
recommended  limits  on  most  sensitive  water  use,  and  in  no  case  to  exceed  4*F  over 
natural  with  a  maximum  of  85*F. 

Class  C  (fish  and  wildlife) — same  as  Class  B. 

(Mass  D   (navigation,  power,  cooling  water) — same  as  Class  B. 

Class  SA  (shellfishing) — same  as  Class  B. 

Class  SB  (restricted  shellfishing,  bathing) — same  as  CJlass  B. 

(Mass  SC  (shellfish  habitat) — same  as  Class  B. 

Class  SD  (navigation) — same  as  Class  B.  /^^^r^T^ 
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MONTANA 

Public  Water  Supply  (treated) — no  increase  over  natural  conditions;   (un- 
treated)— not  applicable. 
Recreation  (bathing) — ^not  applicable. 
Salmonid  Fish : 

Increases:  S2*F  to 67*F— 2'P  maximum;  above  OTT— 0.5'P. 
Decreases:  Over  55'F— 2*P  max./lir. ;  65'P  to  32'P— 2'P,  provided  that 
water  temperature  must  be  below  40'P  during  the  winter  season  and  above 
44 'F  during  the  summer  season. 
Non-salmonid  Fish : 

Increases:  32*P  to  85'F--4*F  maximum;  above  86*P— 0.5*F  maximum. 
Decreases:  Over  55'F— 2'P  max./hr.;  55'P  to  32'F— 2»F  maximum,  pro- 
vided that  water  temperature  must  be  below  40*r  in  the  winter  season  and 
above  44"  F  in  the  summer  season. 
AgiicuHural  Water  Supply — ^not  applicable. 
Industrial  Water  Supply — no  increase  that  would  impair  uses. 

ALASKA 

Public  Water  Supply — below  60*F ;  waste  flows  above  60*P  adjusted  to  ambient 
receiving  water  temperature. 

Becreatlon — ^numerical  value  is  not  applicable. 

Fish  and  Wildlife  Propagation — ^may  not  exceed  temperature  of  natural  condi- 
tions by  more  than  5%  for  salt  water  or  10%  for  fresh  water.  No  change  permitted 
for  temperature  over  60*  P.  Maximum  rate  of  change — 0.5*r. 

Shellfish  Propagation— less  than  68*'F. 

Stock  Watering  Irrigation— between  60*F  and  70*F. 

Industrial  Water  Supply— less  than  70*  F. 

hawah 

Classes  AA,  A,  B  (all  uses  of  coastal  and  tidal  waters) — temperature  of  re- 
ceiving waters  shall  not  change  more  than  1.5*F  from  natural  conditions. 

DSLAWABB 

Ocean  Waters — shall  not  exceed  5*F  above  normal  for  the  area  or  a  maximum 
of  75*F. 

Most  Rivers — shall  not  exceed  5*F  above  normal  for  the  section.  (For  some 
rivers — a  maximum  of  85*F  or  87'F.) 

OHIO 

Public  Water  Supply — no  criteria. 

Recreation — ^no  criteria. 

Industrial  Water  Supply — ^not  to  exceed  95*  F.  at  any  time. 

Aquatic  Life  B  (fish  passage) — ^not  to  exceed  95*  F.  at  any  time. 

(Aquatic  Life  A — not  approved.) 

NEW  JEBSET 

FW-1-preserve  natural  conditions. 

FW-2  (public  water  supply) — not  to  exceed  5*  F.  increase  over  natural,  up 
to  87**  F.  Natural  stream  temperature  above  87*  F. 

FW-3  (all  uses  except  PWS)— same  as  FW-2. 

FW-4  (some  fish  life) — no  criteria. 

(Tidal  and  Coastal  Waters — not  approved.) 

Delaware  River  Bay  and  Estuary — shall  not  exceed  5*  F.  above  the  average 
daily  temperature  gradient  displayed  during  the  1961-1966  period,  or  a  maximma 
of  86*  P.,  whichever  is  less. 

New  York 

To :  BSngineering  firms  practicing  in  New  York  State. 

Subject :  Thermal  aspects  of  discharges  on  water  resources  (Technical  BuUetis 
No.  86). 
To  protect  water  resources,  fishlife,  and  stream  biota  from  effects  of  transient 
and  long-range  adverse  temperature  changes,  careful  studies  of  stream  enviroxi- 
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ment  shonld  be  conducted  where  discharges  of  thermal  significance  are  contem- 
plated. 
Such  studies  might  include,  but  not  be  limited  to: 

(a)  Natural  background  conditions  of  temperature,  ecology,  base  flow, 
and  physical  and  biological  character  of  receiving  waters 

(b)  Stream  geology,  hydrology,  tides,  currents,  and  man-made  barriers 

(c)  Climate,  winds,  critical  summer  temperatures,  and  general  meteoro- 
logical conditions 

(d)  Effects  upon  assimilative  capacity  of  receiving  waters 
(c)  Stratification  of  heated  liquids 

(f)  Need  for  full-channel  or  part-channel  dlfTusion  works 

(g)  Heat  transfer  calculations,  against  environm^ital  factors  determined 
above,  to  assess  magnitude  of  expected  change  in  receiving  water  quality. 

These  factors  should  be  evaluated  against  the  f olowing  criteria : 

Trout  waters 

No  thermal  discharges  will  be  permitted  to  waters  classified  for  trout,  stocked 
with  trout,  or  supporting  a  naturally  occurring  propagation  of  trout,  or  in 
upstream  reaches  of  such  waters  as  would  cause  adverse  effects  therecm. 

"Nontrout  waters 

1.  Mixing  zone. — The  mixing  zone  will  be  separately  determined  for  each  dis- 
charge so  as  to  minimize  detrimental  effects.  Ii^sh  and  other  aquatic  life  shall 
be  protected  from  thermal  blocks  by  providing  for  a  minimum  fifty  percent  stream 
or  estuarine  cross-section  and/or  volumetric  passageway,  or  establishing  arti- 
ficial fish  ways  where  considered  necessary. 

Generally,  the  surface  water  temperature  shall  not  exceed  90**  P.  within  the 
mixing  zone.  Consideration  will  be  given  to  effects  of  each  discharge  based  on 
hydrodynamics  and  other  factors  of  receiving  waters. 

2.  Outside  mixing  zone, — Stream  temperatures  in  excess  of  SO**  F.  will  not  be 
permitted  after  mixing.  Further,  no  permanent  change  in  excess  of  5*  P.  wiU 
be  permitted  from  naturally  occurring  background  temperatures. 

In  multiple  discharge  situations  stream  capacity  to  meet  such  criteria  wiU 
be  apportioned  among  the  discharges. 

3.  Outside  tnioHng  zone:  Fresh  surface  water  classes, — Temperature  change 
rate  shall  be  limited  to  2**  F.  per  hour,  not  to  exceed  9**  F.  In  any  24-hoar  period 
further  limited  In  that  for  any  seven  day  period  the  average  change  wiU  meet 
the  5*  F.  change  of  background  criteria  stated  In  Item  2  above. 

4.  Outside  miming  zone:  Tidal  salt  water  classes, — Discharges  shall  not  raise 
monthly  means  of  maximum  dally  temperatures  more  than  4^  F.  from  September 
through  May,  nor  more  than  1.5*  F.  during  June,  July,  and  August. 

Temperature  change  shall  not  be  more  than  1**  F.  per  hour,  not  to  exceed 
7**  F.  In  any  24-bour  period  at  maximum,  except  when  natural  phenomena  cause 
these  limits  to  be  exceeded. 

Where  necessary,  cooling  towers  or  other  devices  must  be  Installed  to  meet 
these  stream  criteria.  The  State  Conservation  Department  will  act  as  a  con- 
sultant to  the  Health  Department  insofar  as  fish  life  and  aquatic  biota  are 
concerned. 

This  Bulletin  was  developed  to  advise  and  provide  guidance  to  engineering 
firms,  indufirtries  and  others  of  water  quality  objectives  and  requirements  for 
thermal  aspects  of  discharges  to  the  surface  waters  of  New  York  State. 

Robert  D.  Heknioan. 
Assistant  Commissioner.  Division  of  Pure  Waters, 

Mr.  Carpenter,  Let's  get  these  other  questions  on  the  record. 

Have  you  made  any  attempt  to  transfer  space  or  military  research 
results  to  application  in  pollution  control  ?  What  mechanisms  do  you 
have  to  try  to  use  such  on-the-shelf  technology.  What  is  your  experi- 
ence so  far?  What  would  you  recommend  to  improve  interagency 
technology  transfer  ? 

In  other  words,  have  you  srone  to  NASA  or  the  Atomic  Energy 
Commission  and  talked  with  their  technology  transfer  people  in  terms 
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of  specific  questions.  Or  have  you  asked  thwn  what  they  think  they 
have  that  you  might  use  ? 

Dr.  Weinberger.  Dick,  we  have  had  some  very  direct  liaison  with 
these  people,  and  I  know  Mr.  Daddario  doesn't  like  the  word  "liaison." 

We  have  actually  carried  out  a  project  with  NASA  in  terms  of 
some  of  the  work  which  they  have  developed  in  terms  of  biological 
treatment.  It  was  a  jointly  supported  project. 

NASA  has  on  our  behalf  made  an  analysis  of  the  projects  which 
thev  have  supported  in  terms  of  applicable  technology.  Our  people — 
and  remember  that  our  program  has  in-house  capability  as  well  as 
the  extramural  support — in-house  staff,  our  research  scientists,  con- 
stantly are  reviewing  the  literature,  reports  of  NASA,  DOD,  and  AEC. 

There  have  been  a  number  of  innovations  developed  by  those  agen- 
cies which  we  have  tried  out  in  our  laboratory,  which  is  currently 
under  consideration.  Again  I  can  give  you  some  examples  of  tliis. 

Some  of  the  work  done  on  identification  of  micro-organisms  is  part 
of  the  space  program,  where  they  need  rapid  methods  for  measuring 
pathogenic  organisms.  These  obviously  have  an  application  to  our  field. 

The  analytical  techniques  that  are  developing,  the  methods  which 
they  are  employing  for  some  of  the  space  work  has  a  direct  application. 
As  a  matter  of  fact,  our  requirements  are  usually  considerably  less 
stringent  than  the  space  program,  because  we  do  not  have  their  space 
and  weight  restraints. 

Mr.  Carpenter.  Have  vou  translated  your  requirements  into  the 
terms  of  the  technology  that  might  be  needed,  or  have  they  come  to 
you  with  possible  things  that  they  have  seen  ?  Maybe  it  has  gone  both 
ways. 

Dr.  Weinberger.  It  has  gone  both  ways.  We  of  course  continuously 
indicate  what  our  needs  are.  In  the  case  of  AEC,  as  an  example,  there 
has  been  continuing  direct  liaison  between  the  Commission  staff  and 
ours  and  their  laboratory  staffs  and  ours  where  we  specifically  pin- 
point some  of  our  needs  for  pollution  control  equipment. 

Mr.  Felton.  Do  you  contract  with  any  other  Federal  laboratory  for 
the  performance  of  work  related  to  pollution  ? 

Dr.  Weinberger.  Yes.  A  transfer  of  funds  I  think  is  more  the  term, 
but  some  of  these  agencies  do  work  for  us. 

Mr.  Felton.  Comd  you  put  in  a  background  statement  on  what  this 
involves  ? 

Dr.  Weinberger.  It  has  been  limited,  but  I  will  get  the  indication 
of  what  these  have  been. 

I  might  say  again  in  answer  to  the  question,  it  worked  both  ways.  We 
have  done  some  work  for  other  agencies  in  terms  of  pollution  control, 
and  one  of  the  projects  we  had  was  trying  to  determine  the  quality  or 
recycled  water  for  a  reuse  system. 

(The  information  requested  is  as  follows :) 
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REIMBURSABLE  WORK  PERFORMANCE  BY  OTHER  AGENCIES 


Fiscal        Fiscal  Expendl-  Fiscal 

yoar          year  turesasof  year 

1967          1968  Mar.  26,  1969                       Purpose 

esUmate       1968  astimata 


as^  Gq€  Cog  Ic^l  Survey— Add  iti  ins  tfr^m-   $150,000   $100.000 |20,000   Acid  mine  drainage  studies. 

U^  Geoioaical  Survey— btuarlne(Corva I-  450  900 1,000     Estuarine,  flow  gyuge. 

U.S.  GealoiiCJil  Survay— (Newtawn)  (48S4) 19,000 Construct  weirs. 

U.S.    Geofagjcal    Survey— tutrophlut ion  10,000  $4,000        8,000  Stream  gauging. 

(Eay)t5ft83). 

8urD3u  of  Mines  (0S40> 486,400  170,000     10^000 Acid  mine  drainage  studies. 

Sports,  fisli  and  wildlife C084O)...._. 50,000  75,000       17,700 Do. 

Alaikan   Air   Gommand,   U.S.   Atr   Force 12,000        8,000. Pilot  treatmont  plant,  oo-o^ 

<9S42). 

Total 686.850     386,900     129,700       29,000 

Mr.  Carpenter.  The  AEG  reminds  me  of  this  one  specific^  In  the 
large  nuclear  desalting  plant  that  is  now  being  considered,  has  there 
been  a  study  of  the  effect  on  marine  ecology  of  the  salt  and  hot  eflSiuent? 

Dr.  Weinberger.  John,  I  think  you  called  on  that  one. 

Mr.  Barnhill.  Yes,  I  called  Jack  Hunter,  Director  of  the  Office  of 
Saline  Water,  and  he  furnished  me  with  this  statement.  You  may 
have  this. 

He  tells  me  that  there  have  been  extensive  cooperative  studies  with 
the  Bureau  of  Commercial  Fisheries  and  the  Bureau  of  Sport  Fisheries 
and  Wildlife  in  this  Department  on  possible  ecological  effects  of  the 
thermal  discharges  from  that  plant.  He  is  of  the  opinion  that  they  have 
the  problem  well  in  hand. 

Mr.  Carpenter.  And  that  Fish  and  Wildlife  agree  with  that 
opinion? 

Dr.  Weinberger.  Yes. 

(The  document  referred  to  is  as  follows :) 

Subject  :  Disghabge  of  I^ffluent  Fbom  a  Labqe  Nucleab  EiLECTBio  Power  and 

Desalting  Pulnt 

OSW  lias  always  been  concemed  about  the  possiMlity  of  degrading  the  marine 
environment  through  the  discharge  of  the  waste  brine  and  cooUng  vrater  from 
desalting  plants.  The  Bureau  of  Commercial  Fisheries  and  Fish  and  Wildlife 
Service  of  the  Department  of  the  Interior  have  been  consulted  within  this  matter 
and  several  studies  have  been  made  by  the  Office  of  Saline  Water  to  investigate 
the  hazard  that  might  be  presented  to  the  marine  ecology  through  the  thermal 
effects,  salinity  concentration,  and  other  contaminants  that  might  be  contained 
in  the  discharge.  The  most  recent  study  made  by  the  Dow  Chemical  Company  for 
OSW  in  conjunction  with  the  Texas  A&M  University  was  completed  in  Septem- 
ber 1967.  This  study  investigated  the  effects  of  a  plant  of  the  same  size  and  type 
as  the  MWD  plant  on  the  marine  environment  utiliEing  the  sq^iecialised  talents  of 
these  two  organizations  and  the  available  pertinent  Uterature  including  reports 
by  the  Atomic  Energy  Commission,  U.S.  Public  Health  Service,  California  State 
Water  Pollution  Control  Board,  Department  of  the  Interior,  etc.  Also  meetings 
were  held  with  cognizant  Department  of  the  Interior  personnel  including  Com- 
mercial Fisheries  and  Fish  and  Wildlife  to  obtain  additional  information  for  the 
study,  and  they  are  in  agreement  with  our  approach  and  recommend  bio-assay 
surveys  during  plant  operation. 

An  important  fact  which  should  be  brought  out  in  connection  with  a  stndy 
such  as  this  is  that  the  effluent  from  a  large  nuclear  dual-purpose  power-desalting: 
plant  comes  from  three  sources — the  concentrated  brine  blowdown,  the  cooling 
water  from  the  desalting  plant,  and  the  cooling  water  from  the  power  plant 
In  a  plant  the  size  of  MWD  with  a  concentration  ratio  of  about  2,  for  every 
gallon  of  potable  water  produced,  approximately  one  gallon  of  brine  at  twice 
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the  salinity  of  normal  sea  water  aiMl  fvt  a  temperature  of  about  12''  F  al>OYe 
ambient  will  be  discharged.  However,  about  15  gallous  of  other  sea  water  used 
for  cooling  the  desalting  plant  and  power  plant,  at  the  same  salinity  and  ahout 
12**  F  above  ambient,  will  also  'be  discharged.  Cknnhining  these  diacharges  will 
result  in  a  composite  effluent  only  slightly  above  the  ambient  salinity  and  about 
12  •  F  above  ambient  temperature.  Thus,  the  discharge  from  a  plant  like  MWD 
should  present  no  more  of  a  hazard  to  the  ecology  from  a  salinity  and  tempera- 
ture standpoint  than  the  discharge  of  cooling  water  from  a  large  power  plant 
due  to  the  high  dilution  of  the  waste  brine  effluent  from  the  large  amount  of 
cooling  water  required. 

During  the  operation  of  a  desalting  plant  small  amounts  of  chemicals  are 
sometimes  introduced  into  the  feed  water  for  scale  control  and  are  contained 
in  the  discharge  along  with  small  amounts  of  other  corrosion  products  picked 
up  in  the  plant  The  effects  of  these  small  perturbations  on  the  effluent  have  been, 
and  will  continue  to  be,  studied  and  monitored  through  bio-assays  made  prior 
to  and  during  operation  of  various  desalting  plants.  This  has  been  done  at  the 
San  Diego  Test  Facility.  Further,  by  proper  design  and  location  of  the  effluent 
outfall  other  factors  of  safety  can  be  added  to  negate  any  possible  harmful 
effects  to  the  ecology. 

Air.  Carpenter.  The  final  (juestion 

Dr.  Weinberger.  Let  me  just  add  one  sentence  to  that.  Again,  even 
more  effective  communication  is  nonetheless  warranted,  and  here  jou 
run  into  the  problem  of  the  amount  of  time  that  you  do  spend  on  liaison 
and  coordination  in  getting  your  story  across. 

I  would  say  that  there  is  a  good  degree  of  exchange.  I  might  say 
that  steps  are  being  taken  in  the  executive  branch  to  improve  com- 
munication, with  information  storage  and  retrieval  systems. 

ilr.  Carpenter.  This  is  right  within  one  department.  That  is  one 
of  the  reasons  for  our  question,  is  whether  on  these  complex  subjects  of 
ecolojgical  effects  you  had  experience  in  your  department  here  any 
conflict  that  required  resolution.  And  this  statement,  then,  in  your 
answer,  would  indicate  that  you  have  had  the  OSW  and  Fish  and 

Wildlife  together,  and  they  nave  agreed  that  the  situation  is 

Mr.  Barnhill.  Well,  we  haven't  done  it,  but  they  have  gotten  together 
within  the  department  and  apparently  from  tlmt  statement,  and  my 
conversation  with  Dr.  Hunter 

Mr.  Carpenter.  But  you  would  cover  these  coastal  waters? 

Dr.  Weinberger.  Yes. 

Mr.  Carpenter.  The  final  question :  In  air  pollution  the  law  now 
calls  for  registration  of  fuel  additives,  not  to  show  that  they  are 
safe  or  unsafe,  but  to  simply  alert  the  Surgeon  General  that  these  new 
chemicals  might  be  entering  the  environment. 

Would  you  advocate  a  similar  law  for  effluents  to  surface  waters, 
should  industry  or  Government  be  responsible  for  forecasting  or 
anticipating  ecological  effects  of  new  effluents  ? 

Dr.  Weinberger.  I  will  ask  Mr.  Barnhill  to  take  a  crack  at  that 
one. 

Mr.  Barnhill.  Well,  the  law  does  not  now,  at  least  not  the  Federal 
Water  Pollution  Control  Act,  require  the  registration  or  announce- 
ment of  new  chemicals  or  new  wastes.  This  is  ooAdously  something  that 
we  discussed,  and  we  were  particularljr  concerned  at  the  time  with 

gesticides.  And  this  was  while  we  were  in  the  Department  of  Health, 
iducation,  and  Welfare.  And  we  actually  proposed  that  this  needed 
to  be  done,  but  we  ran  into  the  difficulties  that  you  would  normally 
expect  to,  and  that  would  be  that  we  were  encroaching  on  someone 
else's  jurisdiction,  and  of  course  opposition  from  industry. 
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Mr.  Carpenter.  You  mean  USDA  ? 

Mr.  Barnhtll.  Yes,  it  waa  USDA.  And  of  course  industry  would 
oppose,  as  they  always  have,  and  if  I  were  in  indsutry  I  would  do 
the  same  thing.  But  they  oppose  it. 

We  still  think  it  is  a  good  idea. 

Mr.  Felton.  Was  the  section  of  your  act  which  says  in  effect  that 
industry  does  not  have  to  divulge  trade  secrets  or  secret  processes  in 
the  act  from  the  beginning,  or  was  this  added  sometime  along  the 
way? 

Mr.  Barnhill.  When  was  it  added  ? 

Mr.  MooRB  Was  it  in  the  original  act  or  has  it  been  added  sinoe? 

Mr.  Barnhill.  It  has  been  added  since.  I  don't  remember  that  it 
was  in  the  original  1556  act  at  all.  I  think  this  was  in  the  1966  amend- 
ments. 

Mr.  Felton.  So  this  was  subsequent  to  your  push  to  get  this  type 
of  registration  ? 

Mr.  Barxhill.  Yes. 

Mr.  Felton.  Which  pretty  well  closes  the  door  on 

Mr.  Barnhill.  Well,  except  for  one  thing.  First  let  me  answer 
the  last  i)art  of  the  question.  We  think  industry  should  be  responsible 
for  defining  the  potential  or  actual  toxic  effects  of  any  material  that 
they  supply  that  will  find  its  way  in  the  waiter  as  a  pollutant.  At 
the  same  time  I  think  this  infers  that  we  would  do  enough  work  of  our 
own  to  be  able  to  monitor  what  industry  is  telling  us. 

Now  I  have  forgotten  what  you  just  asked  me. 

Mr.  Felton.  Well,  this  section  would  preclude  you  ever  seeking 
registration. 

Mr.  Barnhill.  No;  I  don't  think  it  would,  because  they  raster, 
they  are  required  to  register  under  other  acts  these  proprietary  chem- 
icals, you  see.  They  get  a  patent  on  them.  So  once  they  have  refined 
and  are  ready  to  prwiuce  the  material,  it  becomes ^ 

Mr.  Felton.  A  trade  secret  by  definition  is  not  patented.  Normally 
trade  secrets  have  to  do  with  that  which  is  not  patentable. 

Mr.  Barnhill.  Yes;  but  they  don't  have  to  tell  us  how  they  man- 
ufacture this  product.  They  only  need  to  tell  us  what  this  product 
does  to  the  environment.  You  see  the  trade  secret  would  be  in  how 
they  produce  this  material. 

Mr.  Felton.  Or  what  is  in  it. 

Mr.  Barnhill.  Well,  any  good  chemist,  I  think,  could  eventually 
tell  you  what  is  in  any  of  these. 

ilr.  Carpenter.  Well,  I  am  thinking  of  the  responsibility  that  yoa 
might  see  in  new  refractory  organic  materials  that  are  being  synthe- 
sized if  not  produced  at  a  hi^  rate,  thousands  per  year,  as  "to  the 
feasibility  of  doing  ecological  studies  on  thCvSe  chemicals,  but  the  still 
substantial  chance  that  they  might  turn  up  in  effluents. 

Dr.  Weinberger.  If  I  can,  again  let  me  add  onto  what  John  Barn- 
hill said.  I  would  say  that  it  is  a  joint  government-industry  respon- 
sibility to  develop  test  procedures  by  which  new  chemicals,  new  prod- 
ucts, may  be  evaluated  for  their  pollution  potential,  and  this  has  been 
a  role  which  we  have  had  and  we  have  worked  rather  satisfactorily 
with  industry.  We  worked  with  them  in  terms  of  coming  up  with  a 
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biodegradability  test.  We  currently  are  working  with  them  trying  to 
develop  what  we  call  an  algal  growth  potential  test  We  have  done 
quite  a  bit  of  wcnrk  in  terms  of  measuring  bow  the  acute  and  chronic 
or  lon^-ran^  effects  on  fish  and  aquatic  life.  We  are  getting  more 
sophisticated  in  trying  to  develop  ecological  chambers,  so  you  can 
measure  the  ecological  effects. 

Incidentally,  we  are  a  long  way  from  being  able  to  do  that.  I  am 
not  even  suggc^ing  that  we  will  be  able  to  do  this  in  the  near  future, 
and  as  John  points  out,  at  the  same  time  we  have  got  to  have  the 
analytical  capability  to  measure  these  materials. 

But  here  again  I  think  we  have  to  put  added  responsibility  on  the 
industry,  when  they  come  up  with  a  new  product,  to  be^in  requiring 
them  to  develop  analytical  techniques.  Incidentally,  this  is  not  too 
different  from  FDA. 

We,  of  course,  would  be  completely  overwhelmed,  and  I  don't 
think  it  is  a  propjer  Government  role,  to  evaluate  every  new  product 
under  ©very  possible  circumstance. 

Mr.  MooRE.  Well,  it  seems  to  me  this  is  one  of  the  points  at  which 
the  practical  considerations  would  have  to  have  some  weight.  I  see 
no  point  in  requiring  a  series  of  registrations  or  a  series  of  reports 
or  a  series  of  analyses  if  all  you  are  going  to  do  with  them  is  file  them 
somewhere. 

It  seems  to  me  some  thought  would  have  to  be  given  before  you 
could  commit  yourself  on  a  program  of  this  scope. 

Dr.  Weinberger.  That  is  riffht. 

Mr.  MooRE.  I  thdnk  you  would  have  to  give  some  consideration  to 
what  might  be  required  of  FWPCA  if  you  were  going  to  do  some- 
thing with  them,  before  you  answered  the  question  as  to  whether  they 
ought  to  all  be  just  routinely  filed. 

Now  it  seems  to  me  that  the  question  I  believe  you  were  getting  at 
is  one  that  might  be  more  pertinent,  and  that  is  there  could  be  some- 
thing in  the  effluent  that  would  not  necessarily  be  in  the  end  product 
that  could  be  more  dangerous  than  the  end  product  was 

Mr.  Carpenter.  That  is  right. 

Mr.  MooRE.  It  seems  to  me  that  in  any  event  the  primary  responsi- 
bility for  what  ^ets  in  the  effluent  has  to  lie  with  the  industry,  be- 
cause this  could  happen  if  the  reporting  process  were  working. 

Mr.  Carpenter.  Yes.  The  primary  responsibility  would  have  to  lie 
with  industry,  to  be  sure,  as  it  proceeds,  it  does  not  come  in  conflict 
with  the  standards  or  criteria  that  have  been  established  by  the 
FWPCA. 

Mr.  Barnhill.  I  hope  Dr.  Weinberger  will  agree  with  you — at 
least  I  feel  we  can  work  with  industry  and  develop  a  screenmg  test 
that  would  be  short  and  reliable  and  would  very  quickly  dispense  of 
95  percent  of  these  chemicals,  and  then  we  could  develop  test 
procedures 

Mr.  Carpenter.  Yes. 

Mr.  Barnhill  (continuing).  For  whatever  the  remaining  amount 
would  be,  without  too  much  difficulty. 

Mr.  Felton.  Are  you  doing  anything  along  this  line  now! 

Dr.  Weinberger.  Oh,  yes. 
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Mr.  Barnhttji.  Well,  yes. 

Dr.  Weikberger.  Most  of  your  test  procedures  for  assessing  the 
long-ran^  effect  on  fish  and  aquatic  life,  these  testing  procedures  were 
'developed  by  biologists  at  our  laboratories.  Many  of  these  toxicity 
i^sts  were  developed  or  the  procedure 

Mr.  Felton.  No,  I  mean  is  industry  now  voluntarily  submitting 
its  products  to  you  for  assessment. 

Mr.  Babnhill.  No. 

Dr.  Weikbeboer.  No. 

Mr.  Carpenter.  That  is  it. 

Mr.  Felton.  Gfentlem^  once  again  we  thank  you. 

(Whereupon,  at  3 :35  p.m.,  the  conmiittee  recessed,  subject  to  call) 


Digitized  by  VjOOQIC 


APPENDIX  B 


Communicatioiis  to  the  Subcommittee  on  Science,  Research,  and 

Development 


CONTENTS 

Patt 

Statement  of  S.  Dillon  Ripley,  Secretary.  SmithBonian  Institution 522 

Statement  of  Maorice  K.  Goddard,  Secretary  of  Forests  and  Waters,  Com- 
monwealth of  Pennsylvania —_ 586 

Statement  of  Wesley  E.  Gilbertson,  director.  Bureau  of  Bnyironmental 

Health,  Pennsylvania  Department  of  Health. 5i4 

Statemei^  of  David  M.  Gates,  director,  Missouri  Botanical  Garden,  St. 

Louis,   Mo 547 

Letter  of  Sidney  Liebes,  Jr.,  Stanford  University  Scfaoc^  of  Medicine 550 

Letter  of  Dr.  LaMont  O.  Ck>le,  professor  of  ecology,  Cornell  University 551 

Letter  of  W.  Donham  Crawford,  administrative  vice  loesident;  Consoli- 
dated Bdison  Co.  of  New  York,  Inc 555 

(621) 


Digitized  by  VjOOQIC 


SMTTHfiONIAN   INSTITUTION, 

Washington^  D.O.j  April  2,  1968. 
Hon.  Emilio  Quincy  Daddario, 

ChcArmcm^  SubcormnUtee  on  Science^  Research  and  Development^ 
House  Corrmdttee  on  Science  a7\d  Astronautics^  House  of  Repre- 
sentatives^ Washington^  D.O, 

Beaii  Mb.  Daddario:  I  am  pleased  to  respond  to  the  invitation  to 
participate  in  your  Subcommittee's  hearings  on  environmental  quaUty. 
in  an  effort  to  provide  a  useful  contribution,  I  have  prepared  the 
attached  statement  for  inclusion  in  the  record.  The  first  section  of  the 
statement  provides  a  description  of  the  conceptual  framework  within 
which  those  activities  of  the  Institution  that  have  a  direct  bearing  on 
the  issues  of  environmental  quality  are  evolving,  together  with  a  brief 
inventory  of  some  of  the  relevant,  ongoing  programs. 

The  second  part  of  the  statement  represents  an  att^npt  to  gain  a 
coherent  overview  of  the  numerous  proposals  that  have  emerged  in 
response  to  the  need  for  institutional  mechanisms  capable  of  develop- 
ing an  understanding  of  the  interrelationships  between  human  so- 
cieties and  the  sustaining  environment. 

It  is  our  belief  that  the  problems  which  create  the  need  for  such 
mechanisms  require  no  further  documentation.  We  must  now  concen- 
trate our  efforts  on  reaching  agreement  concerning  the  most  compre- 
hensive and  positive  way  in  which  to  proceed.  The  second  part  of  our 
statement  is  an  outline  of  what  we  feel  is  necessary. 

You  are  to  be  congratulated  for  your  foresight  in  recognizing  the 
significance  of  the  problems  that  exist  in  the  area  of  environmental 
quality.  By  providing  a  forum  for  an  exchange  of  views  on  this  topic, 
you  are  periorming  a  most  important  service  to  the  nation.  I  com- 
mend your  efforts  and  look  forward  in  aasisting  you  in  any  way 
possible. 

Sincerely  yours, 

S.  DnxoN  RtPiiET, 

SecTretary, 

Statement  by  S.  Dillon  Riplet,  Secretary,  Skithsontan 

Institution 

Mr.  Chairman  and  members  of  the  Subcommittee,  I  am  pleased  to 
participate  in  these  hearings  on  environmental  quality. 

In  order  to  provide  you  with  the  conceptual  framework  within 
which  the  Smithsonian  Institution  is  evolving  its  program  in  ecology. 
I  would  like  to  insert  a  statement  that  was  prepared  for  our  Board 
of  Regents. 

For  the  average  citizen,  ecology  is  fast  becoming  a  household  word, 
as  increasingly  it  is  being  demonstrated  to  him  that  man  is  in  nature 
and  is  a  part  of  nature.  No  longer  can  he  regard  himself  simply  as 
a  separate  creation  divinely  appointed  to  manipulate  nature  at  wilL 
He  now  begins  to  imderstand  that  a  human  society  with  its  total  en- 
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vironment  functions  as  an  integrated  whole  in  nature — ^that  is,  as  an 
ecological  system,  or  ecosystem. 

He  sees,  moreover,  that  with  his  modern  technology  man  is  capable 
of  massive  environmental  manipulations  that  were  imimagined  even 
a  few  years  ago;  and  because  he  is  told  that  such  changes  are  usually 
irreversible  and  can  adversely  affect  the  lives  of  future  generaticms 
as  wdl  as  his  own,  he  now  senses  the  importance  of  seeking  scientifi- 
cally valid  means  of  predicting  the  consequences  of  any  alteration  in 
the  ecosjrstems  of  the  world. 

He  begins  to  recognize,  in  short,  that  he  must  increase  his  scientific 
understanding  of  whole  eco^stems,  taking  man  as  an  essential  com- 
ponent, if  he  IS  to  establish  a  viable  basis  for  the  cultural  and  intel- 
lectual development  of  human  society.  Leading  humanists,  scientists, 
and  Congressmen  have  for  some  time  been  keenly  aware  of  this,  and  of 
the  adverse  ecological  changes  occurring  throughout  the  world  today, 
and  they  express  mounting  concern  lest  the  (Quality  of  human  life 
deteriorate  to  an  unbearahTe  degree  through  improper  management 
of  the  environmental  systems  which  sustain  it. 

We  openly  admit  that  imstable  relationships  between  man  and  his 
total  environment  have  formed  and  that  under  the  twin  pressures 
of  an  expanding  economy  and  of  excessive  self -constricting  popula- 
tion growth,  ccrtnpetition  for  the  finite  resources  of  the  earai  almost 
inevitably  results  m  their  misuse. 

Having  accepted  the  fact  that  human  society  is  an  integral  part 
of  the  earth's  ecosystems  and  that  the  resources  of  its  environments 
are  limited,  when  then  must  we  do?  If  the  critical  problem  facing 
humanity  today  is  the  ecological  one  of  harmoniously  relating  human 
societies  to  sensitive  environments  of  finite  scope  and  potential,  we 
are  forced  to  conclude  that  the  growth  of  human  society  must  hence- 
forth be  measured  mainly  in  terms  of  quality  rather  than  of  quantity. 
The  problem,  in  its  most  restricted  form,  lies  within  the  domain  of 
the  natural  sciences.  Indeed,  from  one  point  of  view,  we  can  regard 
ecology  as  the  most  recent  scientific  outgrowth  of  natural  history. 
But  in  its  most  general  form  the  problem  involves  all  the  dynamics 
of  man-in-society.  Here  it  is  that  ecological  principles  are  confronted 
with  those  of  economics,  political  theory,  law,  and  education — indeed, 
with  all  the  institutions  and  organized  structures  of  knowledge  that 
deal  significantly^  with  the  socid  reality.  Clearly,  the  problem  is  too 
intricate  and  too  important  for  the  ecologist  alone  to  solve. 

Putting  in  perspective  the  present  destructive  influences  of  man  on 
his  environment^  and  ultimately  on  his  own  society,  requires  a  new 
approach  involving  a  synthesis  of  relevant  knowledge  from  the  hu- 
manities and  behavioral  sciences  as  well  as  from  the  natural  sciences. 
Eminent  contemporary  intellectuals  have  already  pointed  out  that 
we  need  a  new  science;  ecologically  oriented  but  not  ecology  in  its 
traditional  sense.  The  subject  matter  of  the  new  science  is  human 
society  and  its  total  environment  If  we  think  in  terms  of  levels  of 
biological  integration — ^the  molecular,  cellular,  organismal,  popula- 
tion, community,  and  community-plus-environment  levels,  then  we 
must  regard  the  highest  and  most  complex  level  as  that  dealing  with 
the  human  dimension,  where  human  society  and  its  containing  en- 
vironment exist  as  a  functioning  whole  in  nature.  We  have  seen  that 
near  the  bottom  of  the  spectrum,  in  molecular  biology,  spectacular 
advances  in  our  imderstanding  of  the  genetic  code  have  resulted  from 
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the  integration  of  ideas  found  in  chemistry,  physics,  mathematics, 
and  biology.  Can  we  expect  anything  }ess  excitmg  and  significant  to 
grow  out  of  our  concentration  upon  the  highest  levels  of  organization, 
at  the  other  end  of  the  spectrum,  where  the  penalty  of  ignorance  may 
well  be  irreversible  and  devastating  change? 

The  challen^  is  enormous  ana  the  difficulties  immense.  In  view 
of  the  complexity  that  presents  itself,  even  at  the  lower  levels  of  bio- 
logical integration,  the  task  of  building  a  conceptual  structure  that 
would  enable  us  to  deal  effectively  with  the  upper  regions  of  the 
spectrum,  and  with  the  spectrum  in  its  entirety,  seems  almost  over- 
whelming. Some  have  remarked  that  the  highest  ecosystem  level  is  not 
more  complex  than  we  think  it  is,  it  is  more  complex  than  we  can 
think. 

Yet  the  problem  is  often  one  of  perspective;  and  if  we  are  to  face 
our  work  squarely,  we  must  make  every  effort  to  rid  ourselves  of 
that  fonn  of  cultural  near-sightedness  which  obscures  the  total  design 
of  the  canvas  even  while  it  brings  the  details  into  focus.  For  ex- 
ample, the  cycling  of  radioactive  particles  or  pesticides  through  plants 
and  animals  into  man — who  released  these  destructive  contaminants 
in  the  first  place — is  an  ecosystem  phenomenon,  the  attributes  of 
which  involve  decisions  in  the  minds  of  men  as  well  as  the  physical 
movement  of  these  substances  through  the  air,  water,  soil,  and  living 
organisms.  Thus,  recognizing  that  human  values  and  the  moti\-ating 
forces  of  economics  and  politics  can  contribute  directly  to  the  struc- 
tual  and  functional  characteristics  of  ecosystems  in  wmch  man  is  the 
dominant  force,  it  is  clear  that  one  must  direct  thought  and  research 
toward  searching  out  the  unique  and  possibly  controlling  phenomena — 
in  this  case,  man's  cultural  behavior — that  operate  at  wnatever  level 
in  nature  is  under  study. 

Within  this  broad  context  of  the  search  for  solutions  to  contem- 
porary ecological  problems  relevant  to  or  embracing  modem  society, 
the  Smithsonian  program  in  ecology  is  evolving.  Its  primary  goal 
is  to  advance  basic  ecological  theory  at  all  levels  of  biological  integra- 
tion, but  its  emphasis  is  upon  the  largely  unexplored  higher  levels— ;on 
such  areas  as  populations  and  commimities  of  animals,  on  vegetation 
as  a  structure  or  pattern  of  plant  commimities,  and  on  communities- 
plus-environments  as  total  ecosystems.  It  seeks  particularly  to  study 
ecosystems  that  are  least  modified  by  man.  These  are  natural  coniplexes, 
which  are  self -maintaining  when  human  interference  does  not  intrude 
upon  the  regulatory  processes  enough  to  cause  the  system  to  deteri- 
orate, and  they  can  therefore  provide  the  means  to  understand  and 
measure  the  effects  of  such  interference.  This  tvpe  of  imdisturbed 
area  is  becoming  increasingly  rare  in  our  day,  and  without  protection 
from  man's  activities  it  willsoon  disappear. 

The  Smithsonian  program  of  ecology  also,  therefore,  encourages  and 
practices  conservation,  which  has  two  aspects — the  aesthetic  and  the 
scientific.  With  the  aesthetic  aspect  all  are  familiar;  the  ar/Bniments 
in  favor  of  preserving  immolsted  the  beauty  of  the  land  elicit  some- 
thing like  a  conditioned  reflex,  and  we  dutifully  nod  approval.  But 
with  the  other  side  of  the  coin,  the  scientific  values  of  conservation,  we 
are  much  less  familiar.  From  a  scientific  point  of  view^  conservation 
means  preserving  the  capacity  of  ecosystems  to  support  rich  and  varied 
forms  of  life.  This  is  a  matter  of  biological  necessity  if  we  are  to 
maintain  a  diversity  of  environments  in  which  it^is  nQtj)n|y  possibly 


525 

to  live  but  also  in  which  it  is  worth  living.  The  natural  area^  so-called 
because  the  worls  of  man  are  not  significant  elements  in  its  composi- 
tion,  is  an  outdoor  laboratory  and,  as  such,  it  is  the  only  apparatus 
by  which  we  can  gauge  the  changes  that  occur  in  the  regions  dominated 
and  modified  by  man.  These  reserves  are  the  only  frame  of  reference- 
we  have.  In  them  we  can  nuike  observations  with  a  minimum  of  dis- 
turbance, or  carry  out  controlled  and  carefully  recorded  environmental 
manipulations  to  determine  how  ecosystems  actually  function  in  na- 
ture. This  sort  of  research  contributes  to  our  ability  to  predict  the  con- 
sequences of  man's  alteration  of  his  environment. 

The  Smithsonian  Institution  encourages,  and  aids  where  possible,, 
the  establishment  of  natural  areas  for  research,  education,  and  a  means 
of  communicating  ecological  ideas  to  society.  The  Chesapeake  Bay 
Center  for  Field  TBiology,  under  the  administration  of  the  Office  of 
Ecology,  reflects  this  interest  and  activity.  Such  areas  must  be  under 
the  best  protection  that  society  can  provide  through  its  laws  and  in- 
stitutions; and  the  120  years  of  Smithsonian  tramtion  in  preserving 
objects  of  cultural  and  scientific  importance  provides  assurance  that 
natural  areas,  which  might  be  thought  of  as  outdoor  museums,  will 
be  saved  in  perpetuity  for  science  and  society. 

While  emphasis  is  placed  on  the  higher  orders  of  biological  integra- 
tion and  on  the  conservation  and  study  of  natural  ecosystems,  the 
Smithsonian  ecology  program  also  includes  species-oriented  ecology^ 
and  the  biolorical  problems  relat^  to  urban  aevelopment  are  not  ex- 
cluded. And  although  research  is  given  priority,  the  ecology  program  is 
also  deeply  committed  to  education  and  to  the  difFusion  of  sound  eco- 
logical miormation  throughout  society.  In  this  sphere  its  efforts  are 
directed  toward  constructing  a  conceptual  framework,  drawing  upon 
the  humanities,  the  behaviond  sciences,  and  the  natural  sciences,  tnat 
will  enable  man  to  deal  purposively  with  his  world  on  the  level  of 
human  society-plus-its-total-environment.  To  gather  these  strands  to- 
gether, research  is  being  linked  with  university  education  <at  home  and 
abroaa.  and  contemporary  ecolofi;ical  thought  is  being  transmitted 
througn  lectures,  semmars,  and  publications. 

If  we  accept  the  thesis  that  advancement  of  scientific  theory  about 
ecosystems  and  man's  place  in  these  systems  is  oriented  primarily 
around  the  understanding  of  how  they  actually  behave  in  nature,  then 
with  sufficient  knowledge  about  how  ecosystems  work,  we  may  be  able 
to  mana^  them  in  the  best  interests  of  society  by  manipulating  the 
controlling  (or  regulatory)  processes.  Increasing  our  understanding 
of  how  an  ecosystem  works  requires  two  general  types  of  research. 

One  tvpe  of  research  is  concerned  with  basic  descriptions :  (1)  of  the 
physical,  chemical,  and  biotic  components  of  the  system;  (2)  of  the 
structural  and  functional  relation^ps  of  these  components  to  each 
other  and  to  the  system  as  a  whole;  (3)  of  the  variations  of  the  system 
in  time  and  space;  and  (4)  of  the  environmental  relationships  of  the 
system  to  other  ecolo^cal  systems.  The  total  systems  approach,  em- 
bracing climate,  soils,  nydrology,  vegetation,  and  animal  life — includ- 
ing man — provides  a  foundation  for  studies  of  re^latory  processes. 

These  basic  descriptions  require  a  solid  foundation  in  the  taxonomy 
of  the  species  components;  precise  identification  of  plants,  animals, 
and  other  organisms  is  fundamental  to  the  advancement  of  ecological 
theory.  Basic  descriptions,  also  include  preliminary  interpretations. 
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These  concern,  for  example,  the  ecological  interrelationships  of  the 
component  populations,  the  cause  and  effect  of  changes  in  vegetation 
and  its  associated  animal  life  through  time,  or  the  influence  of  upwell- 
ing  ocean  currents  on  the  productivity  of  marine  lif e^and  in  turn  they 
oUeR  generate  ideas  for  further  studies  on  the  functions  and  processes 
of  ecosystems. 

As  was  pointed  out  earlier,  ecology  is  sometimes  said  to  be  the  scien- 
tific outgrowth  of  natural  history.  In  the  ecology  program  of  the 
Smithsonian  a  strong  foundation  for  research  concerned  with  basic 
descriptions  is  provided  by  the  vast  collections  and  the  enormous  bank 
of  taxonomic  knowledge  in  its  Museum  of  Natural  History,  a  bank 
to  which  the  Smithsonian  has  contributed  for  over  100  years  tJirou^h 
its  expenditions  into  the  "virgin"  areas  of  the  Western  States,  t£e 
Arctic  regions,  the  Tropics,  ana  elsewhere  througlK)ut  the  world. 

The  massive  task  of  curating  the  collections  from  these  expeditious 
leads  naturally  into  systematic  and  evolutionary  Wology,  and  as  a  con- 
sequence, taxonomists  have  often  become  so  specialized  in  the  system- 
atics  and  biogeography  of  their  own  particular  group  of  organisms  that 
they  have  hjwi  little  time  or  inclination  to  explore  the  significance  of 
ecological  studies.  Ecologists,  on  the  other  hand,  have  often  tended  to 
underestimate  the  importance  of  these  basic  descriptions  and  the 
siffnificance  of  systematic  biology  and  ecology  at  the  species  level.  A 
rmted  objective  of  the  Smithsonian  ecology  program  is,  therefore^  to 
bridge  the  gap  that  has  developed  between  systematics  and  ecologists 
and  S>  renew  tne  close  relationships  that  formerly  existed  between  these 
two  disciplines.  Obviously,  such  interdisciplLnary  integration  is  essen- 
tial if  we  are  to  increase  our  knowledge  of  how  ecological  systems  work 
ih  nature. 

The  second  type  of  research  required  to  increase  understanding  of 
how  ecosystems  work  is  concerned  with  interpretive,  ecosystem-oriented 
studies  rather  than  basic  descriptions.  Examples  oi  such  studies  would 
be:  (1)  the  role  of  social  behavior  or  the  significance  of  predator-prey 
relationships  in  the  numerical  regulation  of  animal  populations ;  (2) 
the  principles  of  vegetation  change;  (3)  the  flow  of  energy  tiirough 
the  system  as  expressed  in  rates  and  amounts  of  primary  and  secondajT 
productivity;  (4)  the  cycling  of  mineral  nutrients;  or  (5)  the  conse- 
quences of  man's  environmental  manipulations.  These  examples  point 
tne  direction  in  which  the  new  quantitative  ecology  is  developing.  These 
are  the  studies  at  the  higher  levels  of  biological  mtergation,  although 
usually  below  the  level  of  human-society-plus-environment,  that  excite 
ecologists  intellectually. 

To  sum  up:  the  Smithsonian  program  in  ecological  research  em- 
braces both  basic  descriptions  and  ecosystem-oriented  studies.  It  em- 
phasizes studies  of  significance  to  both  ecological  theory  and  to  the 
understanding  of  man's  place  in  nature.  Its  aim  is  to  form  a  small 
group  of  schmars,  each  of  whom  will  advance  knowledge  significantly 
in  his  own  specialty — ^be  it  vegetation  science,  animal  behavior,  the 
dynamics  of  animal  populations,  or  the  energetics  of  ecosystems — and 
who  will  also  help  construct  a  new  interdisciplinary  framework  that 
will  enable  us  to  assemble  a  broad  spectrum  of  knowledge  relevant  to 
the  current  ecological  problems  of  our  society.  By  this  means,  it  is 
hoped,  a  viable  scientific  basis  can  be  established  for  maintaining  and 
improving  the  quality  of  man's  environment. 

In  this  challenging  new  era  of  multiple,  competing  demands  and 
shifting  perspectives,  the  Smithsonian  Institution,  i^^  privately  en- 
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doTved  organization  with  strong  governmental  relationships,  serves 
as  an  important  focal  point  for  i)oth  national  and  international  pro- 
grams in  oasic  research  and  education  in  ecosystem-oriented  ecolo^. 

Within  this  conteict^  Mr.  Chairman^  I  should  like  to  refer  briefly 
to  those  elements  within  the  Smithsonian  Institution  that  have  a  dis- 
tinct bearing  on  its  capability  to  contribute  to  tlie  quaJtiy  control  of  our 
environment. 

The  Museum  of  Natural  History  is  an  international  center  for  the 
biological  specimens  in  the  nation.  The  interests  of  the  museum  include 
all  aspects  of  the  natural  sciences.  Anthropology,  botany,  entomology, 
invertebrate  zoology,  mineral  sciences,  paleobiology,  and  vertebrate 
zoology  are  well  represented.  The  scientific  program  of  the  museum 
consists  of  the  efforts  of  over  100  research  scientists.  Although  most  of 
the  research  is  collection-based,  it  also  involves  field  observation  and 
refined  laboratory  techniques.  The  ongoing  investigations  reflect  a 
considerable  diversity  of  interests,  largely  within  the  areas  of  system- 
atic biology  and  biogeography.  Studies  of  autecology  and  physiology 
are  pursued  primarily  as  pathways  for  determining  phylogenetic  rela- 
tionships. The  50  million  specimens  provide  not  only  a  documentation 
of  organisms  in  space  and  time  but  also  information  indispensable  to 
the  understanding  of  speciation  and  ecological  relationships.  Thus  the 
Museum  of  Natural  History  provides  a  strong  taxonomic  foundation 
for  ecosystem-oriented  science. 

The  Information  Systems  Division  of  the  Smithsonian  is  now  in  the 
process  of  computerizing  the  information  on  biological  and  mineral 
specimens.  The  development  of  computer-supported  systems  will  en- 
ai)le  the  Smithsonian  to  manage  better  its  iniormation  resources  and 
to  respc«id  to  inquiries  with  speed,  accuracy,  and  completeness.  It  also 
provides  increased  capability  for  mathematical  and  statistical  ap- 
proaches to  research,  mathematical  modeling,  and  the  classification 
of  plants  and  animals  by  numerical  taxonomy.  The  Smithsonian's 
computer  capacity  is  sufficient  to  initiate  storage  of  ecological  informa- 
tion pertinent  to  contemporary  problems  of  environmental  alterations. 

The  Smithsonian  Tropical  Research  Institute  (STRI)  has  been  a 
component  of  the  Smithsonian  since  Barro  Colorado  Island  was  trans- 
ferred to  the  administration  of  the  Institution  in  1946.  Barro  Colorado 
{>rovides  opportunities  to  study  tropical  jungle  (more  precisely,  low- 
and  seasonal  humid  forest)  with  its  characteristic  community  of  ani- 
mals. The  Smithsonian  Tropical  Research  Institute  has  also  acquired 
a  small  tract  of  land  on  the  mainland  of  the  Canal  Zone,  in  the  "Navy 
Pipeline  Reservation."  It  has,  in  addition,  made  arrangements  to  use 
areas  in  other  parts  of  the  Canal  Zone,  and  the  Republic  of  Colombia 
in  the  near  future.  These  circumstances  will  permit  scientists  to  study 
in  different  types  of  lowland  forest,  montane  forest,  alpine  moor, 
grasslands,  scrub,  and  marsh.  It  will  also  permit  them  to  make  experi- 
mental modifications  of  environments.  Its  status  as  a  reserve  precludes 
this  activity  on  Barro  Colorado.  Two  marine  biology  stations  have 
been  established  in  the  Canal  Zone,  one  on  Naos  Island  on  the  Pacific 
coast  and  the  other  on  Galeta  Island  on  the  Atlantic  coast.  The  focus 
of  marine  research  is  primarily  concerned  with  the  evolution  of  isolat- 
ingmechanisms  in  species  pairs  of  marine  shore  fishes. 

The  objective  of  these  studies  is  to  determine  the  actual  correlation 
btweeen  types  of  isolating  mechanisms  and  factors  such  as  morphology, 
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time,  geographic  separation,  competition,  and  ecology.  The  terrestrial 
dimension  of  research  activity  at  bTRI  has  been  primarily  zoological 
Emphasis  has  been  on  problems  concerned  with  biological  processes 
that  can  be  studied  best  in  the  tropics,  particularly  the  causes  for  high 
species  diversity  and  the  social  behavior  of  certain  groups  of  animals 
(notably  anurans,  birds,  and  primates)  as  they  are  related  to  the  com- 
plexity of  tropical  communities. 

Our  Radiation  Biology  Laboratory  conducts  research  on  the  func- 
tions of  living  organisms  that  are  affected  and  controlled  by  solar 
radiation.  The  sun  is  the  principle  source  of  energy  for  life  on  the  earth. 
Radiant  energy  from  the  sun  is  trapped  by  pigments  and  converted 
into  potentiafchemical  energy.  The  research  of  the  RBL  is  directed 
toward  understanding  the  cellular  and  subcellular  mechanisms  and 

Srocesses  by  which  organisms  use  radiant  energy  for  their  growth  and 
evelopment.  Such,  studies  produce  information  fimdamental  to  the 
development  of  technological  advances  and  applications,  especially  in 
food  production  and  environmental  control.  The  modem  fields  of  bio- 
physical physiology  and  biochemistry  have  a  continuing  requirement 
for  a  precise  characterization  of  solar  radiation  in  developing  experi- 
ments of  health-oriented  importance  to  man.  The  physiological  studies 
of  the  RBL  provide,  as  in  the  case  of  the  Museum  of  Natural  History,, 
an  important  f oimdation  for  ecosystem-oriented  studies. 

The  Office  of  Oceanography  and  Limnology  operates  the  Smith- 
sonian Oceanographic  Sorting  Center  which  processes  marine  speci- 
mens from  national  and  international  expeditions  for  use  b]^  scientists 
of  the  world  in  specimen-related  research.  The  office  also  facilitates  tlie 
productive  involvement  of  Smithsonian  scientists  in  aquatic  research 
of  national  and  international  significance,  and  provides  outside  scien- 
tists and  research  organizations  with  a  focal  point  for  their  effective  use 
of  Smithsonian  competence.  Through  its  Sorting  Centers  in  Washing- 
ton, D.C.J  and  in  Tunisia  (the  latter  principSly  supported  by  the 
Smithsonian  Foreign  Currency  Program) ,  the  Office  serves  as  a  sub- 
stantial producer  and  repository  of  biological  and  geological  data  for 
the  Federal  Government.  These  data  are  used  in  flie  evaluation  and 
harvest  of  fisheries  and  mineral  resources;  in  the  resolving  of  naval 
problems  of  fouling,  bioluminescence,  and  bioacoustics;  and  in  study- 
mg  the  effects  of  pollution  on  the  marine  environment.  The  Office  of 
Oceanography  and  Limnolo^  is  concerned  with  marine  ecological 
studies  as  well  as  systematic  biology,  and  coordinates  its  efforts  closely 
with  those  of  the  Office  of  Ecology . 

The  Chesapeake  Bay  Center  for  Field  Biology,  which  is  admin- 
istered by  the  Smithsonian  Office  of  Ecology  tmfouffh  a  consortium 
arrangement  with  the  Johns  Hopkins  University  and  the  University 
of  Maryland,  provides  a  relatively  stable  baseline  against  which  to 
compare  other  ecological  systems  in  the  rapidly  changing  Washington 
area.  The  Center  lies  about  7  miles  south  of  Annapolis,  Marvland.  Its 
700  acres  of  land  include  areas  still  in  cultivation,  areas  abandoned 
from  agriculture  for  22  years,  and  areas  of  relatively  undisturbed 
mature  forest.  Control  of  about  10  miles  of  undeveloped  shoreline  (the 
largest  such  expanse  on  the  western  shore  of  Chesapeake  Bay)  pro- 
vides opportunities  for  long-term  studies  of  salt  marshes,  eroding 
bluffs,  sandy  beaches,  and  shallow  estuaries.  Under  Smithsonian  own- 
ership, the  land  and  surrounding  estuaries  are  preserved  effectively 
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^or  a  program  of  studies  extending  indefinitely  into  the  future.  The 
objectives  of  the  Center  must  be  viewed  within  the  larger  context  of 
the  overall  program  of  the  Smithsonian  Office  of  Ecology,  a  central 
concern  of  which  is  to  advance  scientific  understanding  of  the  func- 
tional design  and  processes  of  ecosystems  as  a  basis  for  predicting  the 
•ecological  consequences  of  man's  alterations  of  natural  systems.  The 
research  objectives  at  the  Center  are:  (1)  to  develop  a  baseline  of 
knowledge  about  the  composition  and  structure  of  terrestrial  and 
estuarine  ecosystems  at  Chesai)eake  Bay,  (2)  to  conduct  specific  re- 
search relevant  to  the  functioning  of  ecosystems,  and  (3)  to  conduct 
tiosocial  studies.  In  addition  to  the  research  objectives,  the  Center  is 
concerned  with  the  education  of  yoimg  scientists  and  technicians  to 
meet  the  critical  shortage  of  manpower  required  to  cope  with  prob- 
lems concerning  the  quality  of  man's  environment.  A  third  goal  of  the 
Center  is  to  make  information  from  scientists  and  other  authorities 
available  to  the  public,  particularly  on  environmental  conservation 
and  on  social  issues  as  they  apply  to  environmental  quality. 

A  Center  for  the  Study  of  Short-lived  Natural  Phenomena  was 
established  in  response  to  the  recognition  that  most  scientists,  includ- 
ing those  at  the  Smithsonian,  were  missing  opportunities  for  studying 
the  critical  early  stages  of  important  geological,  biological,  and  mete- 
orological evente.  The  Center,  utilizing  the  excellent  facilities  and  pro- 
cedures established  by  ^e  Smithsonian  Astrophysical  Observatory  for 
the  worldwide  exchange  of  information  about  astrophysical^  occur- 
rences, has  expanded  on  the  SAO  system  to  include  events  of  interest 
to  the  other  sciences.  During  the  first  21^  months  of  its  existence,  the 
Center  has  been  extremely  active  in  mobilizing  activity  on  such  events 
as  the  Tonga  Island  Volcano,  the  Desception  Island  Volcano,  and  oil 
spillage  from  damaged  tankers.  It  is  anticipated  that  as  soon  as  fund- 
ing can  be  provided,  the  Center  will  operate  on  a  larger  scale.  ^ 

The  Smithsonian's  interests  in  environmental  studies  are  interna- 
tional as  well  as  national.  Representative  of  our  international  program 
are  the  following  projects. 

The  Island  of  Dominica  in  the  West  Indies  has  been  the  site  of  a 

Srogram  of  field  studies,  based  on  a  rotation  of  scientists  from  various 
isciplines,  since  January  1964.  To  date  at  least  55  investigators,  in- 
cluding systematic  biologists  and  anthropologists  from  universities,  as 
well  as  from  the  Smithsonian,  have  participated  in  the  study.  Floristic 
studies  are  being  published  in  the  Gonfribvflons  from  the  United 
States  National  aerharmm  and  faunistic  studies  are  being  published 
in  the  Proceedings  of  the  United  States  National  Museum.  It  is  in- 
tended that  intensive  ecological  studies  be  undertaken,  based  on  the 
data  that  have  been  accumulated  throughout  the  survey. 

At  Belem,  Brazil,  the  Smithsonian  is  engaged  in  a  cooperative  ven- 
ture in  studies  of  tropical  biology  at  the  Guama  Ecological  Area 
( APEG) .  The  objective  is  to  bring  together  in  one  place  the  special 
research  talents  of  a  variety  of  persons  and  institutions  to  the  end  that 
a  comprehensive  program  of  study  will  emerge,  leading  to  a  better 
understanding  of  the  ecology  of  the  Amazon  rainforest  and  the  biology 
of  some  of  its  more  important  component  species.  An  integrated  study 
of  a  specific  area  of  equatorial  rain  forest  has  never  been  attempted 
before  on  the  scale  proposed  for  APEG. 
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In  Korea,  a  long-range  proOTam  of  research  has  been  initiated,  using 
as  an  ecological  baseline  a  stuay  area  immediately  south  of  the  Demili- 
tarized Zone.  This  area  has  l>een  rigidly  protected  over  the  past  15 
years,  and  provides  a  key  to  understanding  man's  impact  on  Korean 
environments.  Preliminary  studies  have  led  to  a  proposal  for  a  Korean 
Center  for  Environmental  Studies,  within  which  an  integrated  pro- 

Sram  of  research  and  education  in  ecosjrstem  ecology  can  evolve.  The 
esi^  of  this  program  is  intended  to  incorporate  mto  its  structure 
provisions  for  the  accumulation  of  significant  data,  for  gro\yth  of 
ecological  theory,  for  the  strengthening  of  cooperation  within  the 
international  scientific  community,  and  for  the  diffusion  of  modem 
ecological  thought  within  the  Republic  of  Korea.  The  program  repre- 
sents an  opportunity  to  develop  some  of  the  basic  scientific  information 
Korea  reauires  in  its  efforts  to  become  self-sufficient. 

In  Ceylon,  under  the  Smithsonian  Foreign  Currency  Program,  a 
cluster  of  research  projects  has  evolved,  induding  studies  of  the  be- 
havior and  ecology  of  elephants,  studies  of  Ceylonese  flora  and  vegeta- 
tion, and  investigations  of  the  behavior  and  ecology  of  primates.  These 
integrated  studies  will  provide  a  foundation  for  conservation  practices 
that  are  compatible  with  the  development  of  forestry  and  a^icul- 
tural  resources.  With  these  projects  as  a  nucleus,  the  potent  laliti^ 
for  a  Ceylonese  Center  for  Environmental  Studies  now  exists.  All  of 
these  projects  are  being  carried  out  in  cooperation  with  faculty  and 
students  at  the  University  of  Ceylon. 

The  concepts  and  activities  described  in  the  preceding  paragrraphs 
indicate  the  manner  in  which  environmentally-oriented  studies  are 
being  pursued  at  the  Smithsonian  Institution.  I  should  now  like  to  dis- 
cuss those  important  issues  before  your  Subcommittee  that  concerns 
the  response  of  our  society  to  what  has  been  termed  the  ecologic  crisis. 

As  you  have  f  re(][uently  recognized,  Mr.  Chairman,  one  of  the  critical 
requirements  of  this  nation  is  for  mechanisms  which  will  foster  a  more 
adenuate  understanding  of  the  relationships  between  society  and  its 
total  environment.  In  its  report  on  Environmental  Pollution,  issued 
October  21, 1966,  your  Subcommittee  reached  several  conclusions  rele- 
vant to  our  present  discussions.  It  is  useful  to  quote  some  of  these  at 
length : 

Considering  the  powerful  forces  for  ecological  change  which 
are  at  man's  disposal,  admitting  the  impossibility  of  complete 
f oreknowled^  of  the  consequences  of  many  activities,  and  grant- 
ing that  a  highly  technical,  overpopulatea  world  must  continue 
to  take  risks  with  natural  resources,  an  "early  warning  system'* 
for  unwanted  consequences  is  extremely  important.  We  do  not 
have  such  a  system  at  present. 

*        «        * 

Firmly  established  criteria  and  standards  for  environmental 

quality  are  necessary  to  give  industry  a  basis  for  planning  and 

action. 

«        «        « 

Federal  Government  scientific  activities  are  not  yet  channeled 
to  support  announced  goals  in  pollution  abatement.  There  is  no 
organization  or  coordinating  group  cai>able  of  systems  analjrsis 
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and  broad  management  of  Federal  projects.  Insufficient  funding 
has  made  support  of  research  spotty  and  disproportionate  among 
problem  areas.  Agency  missions  may  inhibit  long-term  and  com- 
prehensive ecological  studies.  "Pollution"  can  cover  an  enormous 
variety  of  Federal  agency  programs  ranging  from  water  resources 
research  to  agricultural  engmeering.  Limitations  of  definition 
will  be  necessary  for  eflfeotive  program  coordination. 
Theee  and  other  conclusions  which  can  be  reached  about  our  capa- 
bility to  understand  the  complex  interrelationships  of  society  and 
the  environment  have  venerated  a  flurry  of  proposals  aimed  at  remedy- 
ing various  aspects  of  the  problem.  It  is  my  view  that  we  must  now 
examine  all  these  proposals  to  identify  those  elements  that  are  essential 
for  a  coherent  and  realistic  national  program.  Our  own  attempt  to 
achieve  an  overview  has  resulted  in  the  conviction  that  an  integrated 
three-part  approach  is  necessary.  It  is  my  hope  that  the  presentation 
which  follows  will  contribute  in  a  meaningful  way  and  help  bring  the^ 
dialogue  into  focus. 

L  NATIONAIi  ASSOCIATION  OF  REGIONAL  CENTERS  FOR  ECOLOGICAL  STUDIED 

The  expansion  of  human  population  and  onrush  of  technology,  two 
phenomena  long  in  developing  but  only  recently  the  items  oi  wide- 
spread concern,  are  causing  us  to  rea^ess  man's  role  as  a  component 
in  the  systems  of  nature.  Repeated  testimony,  before  your  Subcommit- 
tee and  elsewhere,  gives  clear  evidence  that  many  of  our  activities  are^ 
changing  the  environment  in  fundamental  and  profound,  but  often 
unknown  ways.  Unf ortnuately,  this  realization  is  generally  produced 
through  a  painful  process  of  nindsight,  and  yet  Sie  development  of 
principles  sufficient  m  depth  and  scope  to  predict  the  consequences  of 
many  decisions  that  face  us  lags  well  behind  our  growing  recognition 
of  their  need.  Perhaps  the  central  challenge  of  our  times  is  to  pnK 
vide  the  understanding  that  will  enable  us  to  establish  and  maintain 
harmonious  relationships  between  human  society  and  its  rapidly 
changing  environment. 

In  large  part  tiie  failure  to  achieve  an  adequate  understanding  of 
these  matters  stems  from  man's  tendency  to  separate,  and  treat  as 
independent,  various  aspects  of  the  natural  system.  In  a  most  extreme 
pattern  man  considered  nimself  apart  from  nature.  Examples  of  more 
subtle  patterns  are  found  in  the  consideration  of  animals  apart  from- 
plants,  cities  apart  from  rural  areas,  energy  apart  from  pollution, 
and  many  other  erroneous  distinctions. 

We  now  knowj  although  only  in  the  barest  essentials,  that  all  of  the 
living  and  nonliving  components  of  the  natural  system,  including 
man,  exist  in  an  interrelated,  web-like  relationship,  and  that  an 
unfavorable  alteration  of  one  strand  in  the  web  may  have  profound 
effects  on  the  system  as  a  whole. 

Institutional  mechanisms  directed  at  achieving  an  understanding 
of  the  ecosystem  and  making  it  relevant  to  public  activity  are  lacking^ 
in  our  social  organization.  The  structural  weakness  of  the  I.B.P.  is  a 
case  in  point.  We  must  tap  the  intellectural  resources  at  our  disposal, 
principally  in  universities  and  research  laboratories,  and  develop  a 

f process  which  will  make  possible  the  interdisciplinary  study  of  eco- 
ogical  systems.  The  Smithsonian  Institution  feels  that  these  resources^ 
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:are  presently  available  in  adequate,  although  minimal,  strength— 
4ind  that  a  frameTvork  must  be  developed  within  which  they  can  func- 
tion. 

To  create  this  framework  we  advocate  the  establishment  of  a  non- 
mission-oriented,  neutral,  independent  organization  which,  through 
the  development  of  a  national  network  of  research  centers  would: 

(1)  Develop  an  integrated  foundation  of  knowledge  in  eco- 
system science,  with  emphasis  on  society  and  its  total  environ- 
ment. 

(2)  Establish  an  ecological  information  storage  and  retrival 
system. 

^3^  Stimulate  education  and  training  in  ecosystem  science. 

(4)  Perform  advisory  services  regarding  the  ecological  impact 
and  consequences  of  proposed  action  programs  affecting  mans 
environment. 

(5)  Disseminate  ecological  knowledge  as  a  basis  for  the  har- 
monious development  of  human  society  and  its  sustaining  en- 
vironment. 

It  is  to  be  str^sed  that  only  with  independence  can  the  resources  that 
-exist  in  the  universities  and  private  sector  be  fully  utilized  and  the 
all-important  goals  of  synthesis  and  objectivity  be  achieved. 

One  working  model  for  the  creation  of  an  organization  meetmg 
these  standards  has  recently  been  proposed  by  the  Ecological  Society 
of  America  (ESA)  in  its  testimony  and  submited  statement  before 
tliis  Subcommittee.  The  Smithsonian  Institution  agrees  in  principle 
with  the  concepts  outlined  in  this  presentation,  but  believes  that  the 
ESA  proposal  must  be  developed  and  expanded,  particularly  in  terms 
•of  integration  between  the  public  and  private  sectors. 

If  a  regional  pattern  of  university-based  consortia  is  to  be  successful, 
it  will  inevitably  require  substantial  financial  and  technical  assistance 
from  both  the  lederal  and  private  sectors.  It  is  therefore  necessary 
that  the  organizational  structure  provide  for  intimate  cooperation 
among  universities,  federal  agencies,  industry,  private  foundations, 
and  other  relevant  organizations.  Cooperation  of  this  nature  is  essen- 
tial for  the  rapid  advance  of  ecological  knowledge  which  must  imder- 
lie  the  quality  control  of  our  environment. 

We  are  convinced  that  the  programs  and  resources  of  the  Smith- 
sonian are  extremely  relevant  to  the  objectives  of  a  national  program 
in  ecosystem  ecology.  Throughout  its^  history  the  Smitlisonian  has 

f ►laved  an  important  role  in  the  genesis  of  many  new  organizaticms, 
t  has  served  as  the  spawning  ground  and  home  in  adolescence  for 
many  undertakings,  which  upon  reaching  sufficient  maturity  came  to 
stand  on  their  own  strength ;  the  Weather  Bureau,  the  National  Bu- 
reau of  Standards  and  the  Bureau  of  Commercial  Fisheries  are  all  ex- 
amples. The  Smithsonian  has  no  desire  to  see  an  organization  of  this 
nature  centralized  and  inserted  as  a  Bureau  of  the  Institution.  How- 
ever, there  is  merit  in  considering  that  the  Smithsonian  (1)  serves  as 
the  initial  home  of  such  an  association  on  a  temporary  basis  and  (:2) 
participate  as  a  pennanent  and  integral  component  through  affiliation 
and  partnership  in  a  "consortium'"  approach.  Through  these  means 
the  Smithsonian  Institution  could  contribute  valuable  and  possibly 
otherwise  unattainable  assets. 
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Through  its  unusual  character  as  a  basically  private  Institution 
with  strong  governmental  relationships,  the  Smithsonian  can  help 
provide  the  s^thesis  so  critical  to  the  successful  creation  of  a  na- 
tional association  of  regional  centers.  Furthermore,  the  Smithsonian 
could  help  provide  administrative  support,  including  legel  services^ 
which  will  be  so  vital  in  the  early  stages  of  the  association's  develop- 
ment. 

In  our  view,  the  basic  concepts  of  an  associati(xi  of  regional  centers 
for  ecological  studies  include:  (1)  a  cybernetic  system  of  research^ 
education,  and  communication  of  information  to  society,  (2)  interdis- 
ciplinary and  interinstitutional  integration  focused  on  contemporary 
ecological  problems,  (3)  a  network  of  regional  university-based  con- 
sortia, and  (4)an  ecosystem  approach  focused  on  man  and  his  total 
environment.  We  would  welcome  the  opportunity  to  join  with  Con- 
gress, the  Ecological  Societv,  private  institutions,  and  universities 
across  the  land  in  meeting  the  challenges  which  confront  this  enter- 
prise. 

n.  MANDATE  FOR  MISSION-ORIENTED  ECOLOGICAL  RESEARCH  IN  THE  FEDERAL 

AGENCIES 

The  quality  control  of  our  environment  is  largely  determined  by 
the  policies  and  activities  of  the  various  federal  agencies  whose  con- 
cern is  the  management  of  the  nation's  natural  resources.  It  is  now 
clear  that  the  exercise  of  this  responsibility  requires  a  strengthening 
of  authorifrjr  and  financial  support  for  the  conduct  of  ecological  re- 
search as  a  foundation  for  the  management  of  these  resources.  A  report 
prepared  by  the  National  Academy  of  Sciences  for  the  National  Fark 
Service  is  illustrative  of  the  problems  involving  ecological  research 
that  exist  in  one  natural-resource  agency  of  the  Government.  Is  is 
submitted  that  the  conclusions  reached  in  the  NAS  report  apply  in 

general  to  the  policies  and  programs  of  the  Fish  and  Wildlife  Service, 
le  Bureau  of  Land  Management,  the  Federal  Water  Pollution  Con- 
trol Administration,  the  Forest  Service,  the  Soil  Conservation  Service, 
the  Public  Health  Service,  the  Atomic  Energy  Commission,  the  Fed- 
eral Power  Commission,  the  Tennessee  Valley  Authority,  and  others. 
It  is  acknowledged  that  there  exists  in  statutory  authorizations 
many  directives  for  scientific  research  of  various  types  of  these  agen- 
cies. Nowhere,  is  there  a  clear  expression  of  the  requirement  for  inte- 
gration through  an  ecological  approach  in  the  research.  These  agencies 
should  be  granted  explicit  autnority  and  suflScient  funds  to  conduct 
ecolo^cal  research  and  directed  to  coordinate  existing  research  au- 
thorities into  a  mission-oriented  ecological  research  program  to  pro- 
vide, as  applicable,  the  following  items : 

(1)  An  ecological  survey  and  inventory  of  the  lands  and  re- 
sources controlled  or  responsible  for. 

(2)  An  ecological  analysis  of  problems  in  operational  or  reg- 
ulatory management,  administration,  and  planning  resulting 
from,  and  contributing  to,  inter  alia,  program  policy,  visitor  use, 
demographic,  economic,  social,  and  technological  change  as  may 
relate  to  resource  and  landscape  use  and  development. 

(3)  Cooperative  planning  with  other  Federal,  State,  and  local 
agencies  that  administer  or  regulate  the  use  of  natural  resources^ 
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(4)  The  maintenance  of  selected  areas  under  agency  jurisdic- 
tion for  representative,  baseline  eool(Mgical  researcn,  and 

(6)  Encouragement  of  research  within  the  areas  of  jurisdiction 
hy  uniyersities^  privaite  research  institutions,  and  qualified  inde- 
pendent inve6ti^Ux>rs. 
Furthermore,  each  mission-oriented,  natural-resource  agency  of  the 
Federal  Government  should  be  directed  to  establish  a  coordinator,  or 
otherwise  designated  <^ce :  ( 1)  to  assist  in  the  planning  and  coordina- 
tion of  researdi  efforts  within  the  department  or  agency  and  (2)  to 
act  as  a  point  of  contact  for  department  or  agency  cooniination  with 
a  Presidential  advisory  g[roup  and  with  the  national  association  of 
regional  centers  for  ecological  studies  described  above. 

m.  A  PRESIDENTIAL  COUNCIL  OF  ADVISERS  ON  ENVIRONMENTAL  QU.VLITY 

The  Smithsonian  Institution  believes  that  there  is  a  need  for  a 
•council  in  the  Executive  Office  of  the  President  to  perform  certain 
important  roles  for  the  President  and  the  executive  branch  of  the 
Government.  Foremost  among  its  fimotions,  this  council  would:  (1) 
advise  and  report  regularly  to  the  President  on  federal  programs 
<3oncemed  with  our  environmental  relationships  and  (2)  assist  in 
the  formulation  of  national  policy  to  preserve,  protect,  and  improve 
the  environment  Secondly,  this  council  must:  (1)  act  as  a  baison 
between  the  various  federal  agencies  that  have  responsibilities  over 
certain  aspects  of  the  environment  and  (2)  insure  that  the  policies 
and  programs  set  by  the  President  are  accomplished  in  an  efficient 
and  complementary  fashion.  As  an  alternative  to  the  de  ruwo  establish- 
ment of  this  council,  it  could  be  developed  as  a  specific  fimction  within 
the  President's  Office  of  Science  and  Technology. 

If  this  Nation  is  to  produce  the  kind  of  progpims  that  are  so 
widely  recognized  as  necessary,  neitJier  the  scientmc  community  nor 
the  public  at  large  can  afford  selfish  competition  in  finding  a  soluticm 
to  the  conditions  which  exist  This  is  the  underlying  position  of  the 
Smithsonian  Institution  and  we  look  forward  to  workimc  with  your 
Subcommittee  and  all  other  concerned  individuals  and  groups  in 
achieving  this  goal. 

In  an  effort  to  be  constructive  toward  this  end,  may  we  suggest  that 
your  Subcommittee  convene  a  conference  at  a  suitable  location  near 
Washington  to  bring  together  a  representative  cross-section  of  out- 
standing individuals  concerned  with  ecosystem  science  in  an  effort 
to  narrow  the  range  of  alternative  programs  available  and  reach 
accord  on  a  mutually  satisfactory  position.  This  would  represent  poli- 
tics in  its  most  progressive  form  and  would  be  enthusiastically  re- 
ceived, not  only  by  those  who  participate,  but  by  society  at  large!  The 
Smithsonian  Institution  would  be  happy  to  assist  in  the  administrative 
preparation  for  such  a  conference  ana  would  share  some  of  the  ex- 
pense. It  is  further  suggested  that  the  Smithsonian  facilities  at  Bel- 
mont, Maryland  (descriptive  brochure  enclosed)  might  be  suitable 
for  such  a  conference.  We  would  be  happy  to  assist  in  devel<^ing  a 
list  of  conferees  that  would  incorporate  the  cross-sectional  representa- 
tion we  think  would  be  necessary. 
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Statbmbkt  op  Maurice  K.  Gtoddard,  Secretary  op  Forests  and 
Waters,  Commonwealth  op  Pennsylvania 

Mr.  Chairman,  Members  of  the  Subcommittee,  I  am  Maurice  E. 
Goddard,  Secretary  of  the  Petmsylvania  D^artment  of  Forests  and 
Waters,  and  I  welcome  the  oppjortunity  to  appear  before  vou  as  you 
review  the  environmental  pollution  situation  as  it  exists  in  this  country 
today. 

The  Commonwealth  of  Pennsylvania,  gentlemen,  has  more  than  its 
share  of  environmental  pollution.  It  is  a  Commonwealth  where  our 
forefathers,  far-removed  and  not-so- far-removed,  feasted  on  a  heavy 
banquet  of  natural  resources  and  threw  the  bones  under  the  table  for 
posterity. 

We  probably  cannot  blame  these  empire  builders  for  the  destruction 
they  wrought^they  were  riding  the  wave  of  industrial  expansion  and 
growth,  and  since  the  Commonwealth's  supplies  of  coal,  lumber,  oil, 
and  water  seemed  inexhaustible,  they  had  few,  if  any  thoughts  of 
conservation  and  orderly  development. 

While  their  activities  most  certainly  helped  to  make  Pennsylvania 
the  great  industrial  and  mineral-producing  State  that  she  is,  and  con- 
tributed immeasurably  to  our  national  growth  and  economy,  the  simple 
fact  of  the  matter,  gentlemen,  is  that  their  past  gluttony  and  lack  of 
foresight  have  placM  the  Commonwealth  in  a  position  today  of  facing 
the  future  with  a  marred  and  disfigured  face  and  an  acute  case  of  acid 
indigestion. 

Being  a  forester  by  profession,  I  could  more  easily  describe  the 
devastation  and  destruction  of  Pennsylvania's  forest  areas  by  the  lum- 
ber barons  of  the  last  century,  and  the  long  and  painful  period  of 
recovery  which  is  just  now  bringing  our  forests  back  into  production. 
I  am,  however,  going  to  limit  my  remarks  to  Pennsylvania's  present 
mine  drainage  and  mined  land  reclamation  problems. 

Both  are  massive,  both  are  inhibiting  our  economic  growth,  and  both 
will  continue  to  do  so  in  the  future  unless  we  meet  thwn  head-on  today. 

Judge  for  yourselves,  gentlemen — ^the  jwist  six  generations  of  Penn- 
sylvanians  have  imposed  about  a  2  billion  dollar  burden  on  the  present 
generation.  Of  this  figure,  slightly  less  than  a  billion  dollars  is  the 
amount  estimated  that  present  and  future  generations  will  be  saddled 
with  for  operation  and  maintenance  of  the  projects  and  facilities  neces- 
sary to  do  the  job.  This  is  what  we  estimate  it  will  cost  to  rid  our  some 
8,000  miles  of  adversely  affected  streams  of  mine  drainage  pollution. 

These  streams  receive  approximately  2,750  tons  of  acid  per  day  from 
a  mine  water  discharge  of  about  964,000,000  gallons.  Roughly  75%  of 
this  flow  emanates  from  abandoned  deep  mines. 

On  the  reclamation  side  of  the  ledger,  it  has  been  estimated  that  over 
300,000  acres  of  land  have  been  disturbed  by  coal  mining  operations. 
This  includes  the  huge  accumulations  of  debris  from  deep  minmg 
operations,  as  well  as  the  surface  scars  of  strip  mining  operations. 
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When  I  first  came  to  the  Department  of  Forests  and  Waters  as 
Secretary  in  1955,  everybody  was  discussing  the  effects  of  these  prob- 
lenos  on  the  State's  economy  with  apprehension  and  dianay.  The  stock 
opinion  was  that  they  were  too  massive  to  be  solved,  and  hence,  we 
mi^ht  as  well  accept  them  as  necessary  evils  which  would  always  be 
with  us. 

It  is  true  that,  back  in  the  WPA  days,  some  work  was  done  on  the 
sealing  of  abandoned  mines.  This  program  met  with  varying  degrees 
of  success,  but  was  not  followed  up.  It  is  also  true  that  chemical  reac- 
tions causing  the  formation  of  acid  were  understood  at  an  early  date, 
and  hence,  certain  i)ossihle  methods  of  abating  acid  pollution  were 
known.  In  addition,  it  was  evident  that  there  was  no  single  "cure-all", 
and  that  each  individual  situation  would  probably  callior  a  different 
combination  of  techniques  and  methods. 

In  short,  the  fact  that  there  was  no  single  or  simple  solutions  fos- 
tered the  opinion  that  these  inherited  ^roolems  were,  from  both  the 
economic  and  technical  standpoint,  too  insurmountable  to  be  tackled. 

Now,  gentlemen,  I  have  never  believed  theee  criers-of-doom  for  an 
instant,  and  quite  frankly,  I  got  awfully  sick  of  listening  to  them  1 

When  I  was  a  boy  in  New  England  and  was  faced  with  a  problem  for 
which  I  could  see  no  ready  solution,  my  grandpappv  would  invariably 
quote  two  common  axioms — one  of  these  was  "Can't,  never  tried"  and 
the  other  was  "Where  there's  a  wiU,  there's  a  way ! " 

I  won't  say  that  his  advice  necessarily  lessened  my  frustration  at  the 
moment,  but  I  have  never  forgotten  it,  and  I  feel  that  it  is  just  as  true 
today  as  it  was  then. 

Now,  I  would  be  quite  remiss  if  I  did  not  point  out  that  great  prog- 
ress has  been  made  in  the  Commonwealth  since  1945  in  the  contrcn  and 
abatement  of  pollution  from  active  mining  operations  and  in  the  rec- 
lamation of  surface  areas  affected  thereby.  For  example,  of  the  over 
300,000  acres  disturbed  by  coal  mining  operations,  approximately 
93,000  acres  have  been  completely  reclaimed  and  part  of  tne  remainder 
has  been  partially  reclaimed. 

Progressively  since  that  date,  through  the  process  of  passing  new 
legislation  and  amending  old  laws,  our  Greneial  Assembly,  prompted 
by  the  veir  evident  desire  and  intent  of  Pennsvlvania's  citizens  that 
stream  pollution  and  surface  disturbances  caused  by  mining  operations 
be  controlled  and  eliminated,  has  given  us  the  most  effective  legislative 
tools  in  the  country  with  which  to  do  the  job. 

For  example,  the  1965  amendments  to  our  Clean  Streams  Law  com- 
pletely removed  exemptions  previously  granted  for  certain  mine  drain- 
age conditions  and  placed  all  mine  dramage  in  the  same  category  for 
regulation  and  control  as  industrial  wastes.  No  mining  will  be  per- 
mitted if  discharges  from  mine  areas  will  be,  or  will  become,  injurious 
to  the  public  health,  animal,  or  aquatic  life;  or  prevent  the  use  of 
waters  for  domestic,  industrial  consumption  or  recreational  purposes. 

Under  the  Clean  Streams  Law  and  other  pertinent  mining  legisla- 
tion, responsibility  for  administration,  regulation,  and  en:l^rcement 
are  shar^  by  the  Sanitary  Water  Board  of  the  Department  of  Health 
and  the  Pennsylvania  Department  of  Mines  and  Mineral  Industries. 

I  believe  that  I  can  safely  say,  gentlemen,  that  with  effective  imple- 
mentation and  administration  of  these  laws,  the  adverse  conditions 
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stemming  from  active  mining  operations  are  now  under  control  and 
will  be  Siminated.  Our  future  generations  may  be  assured  that  cor 
mining  activities  of  today  will  not  compound  our  inherited  envinm- 
mental  pollution  problems. 

As  I  stated  earlier,  however,  the  later  are  massive  and  must  be  cor- 
rected now,  or  Pennsylvania's  economy  will  continue  to  suffer  from 
their  effect.  In  order  to  correct  these  conditions,  we  have  four  basic 
needs. 

The  first  of  these  is  money;  the  second  is  additional  trained  per- 
sonnel; the  third  is  additional  research  which  I  will  qualify  later:  and 
the  fourth  is  effective  direction  and  coordination  of  effort. 

Taking  these  needs  in  order  the  citizens  of  Pennsylvania  recently 
passed  a  Contitutional  Amendment  authorizing  the  creation  of  a 
$500,000,000  Land  and  Water  Conservution  and  Reclamation  Fund, 
$200,000,000  of  which  is  to  be  used  by  the  Department  of  Mines  and 
Mineral  Industries  to  reclaim  abandoned  strip  mine  areas,  eliminate 
abandoned  deep  mines  as  sources  of  acid  mine  drainage,  and  to  mount 
an  all-out  attack  on  other  problems  arising  from  the  mining  of  coal — 
subsidence,  underground  mine  fires,  as  well  as,  the  elimination  of 
burning  and  non-burning  culm  piles. 

I  am  happy  to  announce  that,  on  January  1&,  1968,  Governor  Shafer 
signed  into  law  enabling  legislation  necessary  to  implement  the  Land 
and  Water  Conservation  and  Reclamation  Fund.  This  action  im- 
mediately released  initial  funds  necessary  to  begin  implementation 
of  some  of  our  planned  projects  and  programs.  Twenty  "quick-start"- 
projects,  including  12  mine  drainage  treatment  projects,  4  burning 
refuse  bank  projects,  3  underground  mine  fire  projects  and  1  major 
mine  subsidence  project  were  planned  and  were  ready  and  waiting. 

You  will  recall  that  I  mentioned  there  is  about  a  2  billion  dollar 
burden  imposed  on  the  present  generation  by  the  past  six  generations 
of  Pennsylvanians.  This  figure  is  the  estimated  cost  of  implementing 
Pennsylvania's  lO-Tear  Mine  Drainage  Pollution  Abatement  Pro- 
gram for  Abandoned  Mines.  Obviously,  the  $200,000,000  available 
from  the  Land  and  Water  Conservation  and  Reclamation  Fund,  while 
it  will  enable  us  to  take  a  sizeable  bite  out  of  the  program,  ceortainly 
falls  far  short  of  what  is  needed  to  complete  the  work.  Matchiiw  Fed- 
eral dollars  are  urgently  reouired  to  e^rtend  Pennsylvania's  abuity  to 
complete  this  program,  whicn  is  divided  into  four  phases :  (1)  locating 
sources  of  pollution ;  (2)  engineering  studies  and  plans  j  (3)  construc- 
tion, which  includes  the  least-cost  combination  of  following  techni^es, 
sealing  deep  mines,  burial  of  acid  forming  refuse,  backmling,  diver- 
sion of  water  seeping  into  mines,  regulation  of  streamflows,  and  treat- 
ment; and  (4)  operation  and  maintenance. 

Incidently,  substantial  progress  has  already  been  made  toward  the 
completion  of  the  first  phase. 

While  we  are  on  the  subject  of  money,  we  strongly  sugge^  that  the 
Congress  take  a  long,  hard  look  at  the  relative  size  of  the  Federal 
Budget  for  our  space  effort  in  comparison  to  the  amount  of  funds  be- 
ing provided  for  the  correction  of  the  environmental  pollution  prob- 
lems which  beset  many  sections  of  this  country.  We  question,  too,  the- 
relative  size  of  the  buaget  for  research  on  various  desalinization  pro- 
cesses as  compared  to  that  for  water  pollution  control. 

Digitized  by  VjOOQIC 


639 

While  we  recognize  that  there  are  beneficial  spin-offs  from  these* 
more  glamorous  programs,  we  respectfully  submit  that  a  better  bal- 
ance in  Federal  funding  is  urgently  needed. 

I  cannot  emphasize  too  strongly,  gentlemen^  that  the  correction  of 
the  environmental  pollution  problems  associated  with  abandoned 
mines  is  not  solely  a  Pennsylvania  problem — ^they  affect  many  other 
States.  Because  of  the  numlier  of  States  affected,  polluted  streams  are^ 
not  respectors  of  State  boundaries,  and  because  the  detrimental  effects 
of  these  problems  affect  not  only  the  State  but  also  the  National  econ- 
omy, these  are  National  problems  as  well. 

There  are  many  people  who  will  tell  vou  that  it  is  wrong  to  spend 
public  moneys  on  correcting  these  problems — ^that  an  attempt  should 
oe  made  to  locate  the  owners  of  the  abandoned  workings,  or  that  the 
present  coal  industry  should  be  saddled  with  correcting  the  sins  of 
their  long-gone  brothers. 

The  simple  fact  of  the  matter  is  that,  while  we  might  agree  that  we 
would  prefer  that  somebody  else  shoulder  the  burden,  it  is  virtually 
impossible  to  trace  these  former  owners  and  absolutely  impossible  ta 
legally  fix  responsibility  in  those  cases  where  the  workings  were  aban- 
doned prior  to  the  passage  of  laws  regulating  mine  drainage  and  re- 
quiring reclamation  measures. 

Of  course,  where  it  is  possible  to  rectify  the  ills  on  past  workings  in 
conjunction  with  active  mining  operations,  it  is  often  possible  to  da 
so  much  cheaper  with  the  cooperation  of  those  in  the  private  sector 
engaged  in  active  mining. 

I  am  not  going  to  say  too  much  about  the  need  for  additional  trained 
personnel  and  technicians.  This  is  a  problem  facing  virtually  every 
major  program  where  technical  skills  and  know-how  are  required,  and 
failure  to  attract  and  utilize  fresh  technical  blood  could  seriously  delay 
onr  program. 

Our  hope  is  that  the  research  programs  which  will  be  conducted  by 
our  colleges  and  universities  will  furnish  additional  specialists  in  this 
area.  Most  certainly,  engineering  personnel  from  allied  fields,  such  as 
sanitary  engineering,  mine  engineering,  and  hydraulic  engineering, 
should  lend  their  expertise  to  this  work. 

The  third  need — the  need  for  research — is  the  one  which  I  said  I 
intended  to  qualify  to  some  extent. 

Bjr  this,  I  meant  that  our  technicians  in  Pennsylvania  are  firmly 
convinced  that  many  of  the  techniques  and  methods  necessary  to  abate 
mine  drainage  and  reclaim  ravaged  areas  are  already  well-studied  and 
well-understood. 

Further,  that  research  in  these  areas,  except  perhaps  to  find  ways  of 
reducing  costs,  is  not  urgently  needed — we  have  adequate  tools  to  be- 
gin and  actually  correct  the  problems  now. 

On  the  other  hand,  we  do  not  deny  that  additional  research  is 
needed  to  find  ways  of  lowering  costs,  to  find  ways  of  refining  our 
cruder  methods  and  to  develop  new  approaches  or  techniques  in  cer- 
tain areas. 

I  emphasize,  however,  that  we  do  not  need  to  delay  our  start  for 
these. 

The  specialized  areas  where  additional  research  is  obviously  needed 
would  include:  (1)  research  on  the  effects  of  auger-mining,  (2)  the 
study  of  the  technKiues  of  mining,  and  (3)  the  acid  production  which 
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might  be  expected  to  result  from  application  of  these  techniques  and 
from  different  seams  and  associatea  formations. 

Work  in  some  of  these  research  areas  is  already  progressing  and 
descriptions  may  be  found  in  Resumes  of  Mine  Dramage  Besearch 
Programs  Sponsored  by  the  Coal  Besearck  Board  of  the  Departmeni 
of  Mines  and  Mineral  Industries.  (Available  in  committee  files.) 

Further,  there  is  an  urgent  need  as  research  continues  on  some  of  the 
items  contained  therein  for  demonstration  projects  to  determine  the 
practicality  of  the  metiiods  that  have  been  developed. 

Also  of  interest  is  an  excellent  report  on  the  Status  of  Mine  Dramaae 
Technology  by  E.  A.  Zanjoadzki^  as  presented  by  James  F.  Boyer  of  the 
Bituminous  Coal  Research,  Inc.,  Monroeville,  Pennsylvania,  before 
the  U.S.  Committee  on  Public  Works,  Subcommittee  on  Air  and  Water 
Pollution,  July  13, 1967.  (Available  in  committee  files.) 

The  fourth  need — ^the  need  for  effective  direction  and  coordination  of 
effort — ^is  a  real  knotty  one. 

Here,  we  have  quite  a  number  of  suggestions,  and  we  feel  constrained 
to  point  out  that  the  role  played  by  the  Federal  Government  in  these 
areas  has  been  inadequate,  too  unwieldy,  too  slow,  and  their  efforts 
have  not  only  been  too  diversified,  but  have  duplicated  those  already 
covered  by  the  States. 

The  Federal  agencies  which  have  been  involved  thus  far  have  felt 
that  they  must  start  from  the  beginning  and,  while  this  is  probably  a 
good  way  to  train  pei^nnel,  the  past  work  of  the  States  in  the  saane 
areas  has  largely  belen  ignored. 

An  excellent  example  of  this  was  a  number  of  demonstration  projects 
initiated  by  the  FWPCA  which  were  never  completed. 

We  suggest  that,  if  it  is  necessary  for  the  Federal  Government  to 
be  actively  involved  in  the  abatement  of  mine  drainage  and  in  the  rec- 
lamation of  surface-mined  areas  in  the  individual  States,  then  one 
Federal  agency  with  manpower  and  facilities  to  collect,  store,  catalog, 
map,  and  abate  mine  dramage  should  be  established  at  once. 

Making  one  agency  accountable  for  the  program  will  prevent  du- 
plication of  worK  and  channel  efforts  of  various  cooperating  groups 
m  the  proper  direction.  This  would  certainly  be  more  economical  and 
effective  than  the  present  duplication  of  effort. 

Actually,  the  maior  effort  in  the  abatement  of  mine  drainage  and 
reclamation — ^induoing  research  and  pilot  projects — has,  to  dat^  b«Mi 
made  by  the  individual  States. 

The  Federal  Government  programs  have  been  hampered  by  poor  co- 
ordination and  duplication,  particularly  in  studies  and  in  misairected 
efforts. 

In  Pennsylvania,  the  State  agencies  and  the  mining  industry  have 
contributed  manpower,  inf  ormation^  and  pioneered  research  witii  little 
help  from  the  Federal  Government.  Some  of  the  programs  have  in 
reality  been  funded  twice  by  the  State  through  Federal  funds  and  by 
State  f  imds. 

In  fact,  it  is  our  feeling  that  large  Federal  administrative  units  are 
not  needed  to  carry  out  these  programs  in  the  individual  States. 

Since  the  expertise  already  exists  within  the  States — ^in  tJie  State 
agencies,  in  the  State  Universities,  and  ^^^  mining  industry — ^we  feel 
that  we  are  far  enough  ahead  so  that,  if  an  influx  of  Federal  funds  is 
directed  to  the  State  agencies,  universities,  and  the  private  industrial 
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research  sector,  these  envircmineiitAl  pollutionproblems  can  be  solved 
and  corrected  in  the  shortest  period  of  time.  We  would  hope,  too,  that 
these  funds  would  be  made  available  with  a  minimum  of  Federal 
agency  restrictions  and  approvals  with  regard  to  the  type  of  research 
to  be  carried  out. 

In  your  report  to  your  parent  committee,  entitled  Environmental 
PoUutianr—A  ChdUenge  to  Science  and  Techmology^  89th  Congress, 
Sec^id  Session,  Serial  S;  there  is  a  statement  on  pa^  29  to  which  we 
must  take  dtrcmg  exception.  The  statement  that  grieves  us  is  the  one 
that  reads :  ^Mine  dramage,  whatever  its  effect  on  environmental  qual- 
ity, should  not  have  fun£  spent  on  action  programs  until  more  palat- 
able and  sensible  solutions  can  be  devised." 

You  will  recall  that  I  indicated  that  our  technicians  in  Pennsylvania 
are  convinced  that  many  of  the  techniques  and  methods  necessary  to 
abate  drainage  are  already  well-studied  and  understood,  and  that  a 
combination  of  these  techniques  and  methods  can  effectively  solve  the 
problems. 

We  ^ant  that  some  of  these  techniques  and  methods,  when  applied, 
are  quite  expensive  and  that  more  research  is  needed  to  lower  their 
costs  or  to  develop  cheaper  alternative  methods  and  techniques. 

We  do  not,  however,  believe  that  we  should  delay  action  programs 
while  waiting  for  such  research  to  be  carried  out,  or  until  "more  pal- 
atable and  sensible  solutions"  can  be  devised. 

Even  though  the  tools  we  have  available  at  the  present  time  may  be 
expensive,  we  simply  cannot  afford  to  procrastinate  any  longer. 

Our  citizens  are  demanding  immediate  action  and  we  are  well  aware 
of  the  fact  that  the  Commonwealth's  economic  future  is,  in  a  large 
measure,  dependent  on  completing  the  job  as  soon  as  possible. 

As  an  example  of  exactly  what  I  mean,  let  me  tell  you  a  little  bit 
about  what  we  are  doing  at  our  Moraine  State  Park  in  Butler 
County,  Pennsylvania.  This  work  is  described  in  Model  Coal  Mined 
Lcmd  BehabUitaMon^  Moraine  State  Park^  Butler  County^  Pemmeyl- 
vaniflt.  (Available  in  committee  files.) 

Located  in  the  Moraine  State  Park  is  the  first  strip  mine  reclama- 
tion project  to  be  approved  and  carried  out  anywhere  in  the  Appala- 
chian Eegion  under  the  Mining  Area  Kestoration  Section  205,  of  the 
Appaladiian  Begional  Development  Act  of  1965,  P.L.  89-16.  The  rec- 
laimtion  work  at  this  park  was  approved  in  August  of  1966  by  the 
Appalachian  Regional  Commission,  and  actual  work  was  begun  on 
June  12,  1967.  Tike  entire  project  will  cost  about  $219,000  for  back- 
filling and  re  vegetating  177.5  acres. 

This  particular  park,  which  is  currently  under  construction,  is  in 
an  area  oadly  disturbed  by  mining.  The  total  acreage  of  the  park  is 
15,909  acres  and  we  expect  to  make  it  a  "showcase"  and  demonstration 
area  for  coal  mined  land  rehabilitation  in  the  Commonwealth  of 
Pennsylvania  and  in  the  Nation. 

The  cooperative  efforts  of  the  Pennsylvania  Department  of  Forests 
and  Waters  and  the  Department  of  Mmes  and  Mmeral  industries  are 
being  channeled  into  a  number  of  projects  in  the  area  which  will  elim- 
inate and  control  the  harmful  effects  of  past  coal  mining  operations. 
These  projects  will  restore  the  aesthetic  appearance  of  the  areas 
within  the  park  disturbed  by  mining  and  insure  that  the  3,225-acre 
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Lake  Arthur  to  be  created  in  the  park  will  not  become  a  "dead  sea^ 
from  mine  drainage  pollution. 

It  is  our  hope  that  this  park  with  its  $14,000,000  recreation  area 
will  become  the  Mecca  for  almost  2,000,000  visitors  annually  by  the 
year  1975. 

Some  of  the  rehabilitation  work  is  already  well  underway,  but  we 
have  no  illusions  as  to  the  magnitude  of  the  job. 

The  environmental  damage  associated  with  deep  and  surface  min- 
ing to  be  controlled  and  eliminated  within  the  pare  area  is:  (1)  acid 
drainage  from  underground  and  strip  mines:  (2)  deep  mine  refuse 
piles  and  disfigured  landscape  riddled  with  over  100  mme  openings; 
and  (3)  the  stark  and  sterile  spoil  piles  left  in  strip  mined  areas  devoid 
of  protective  vegetation  cover. 

In  short,  gentlemen,  we  have  in  this  area  virtually  every  possible 
type  of  environmental  damage. 

The  steps  we  intend  to  take  to  eliminate  and  control  these  harmful 
effects  of  past  mining  operations  are:  (1)  the  sealing  and  closure  of 
deep  mine  openings  to  abate  mine  drainage;  (2)  the  treatment  of  mine 
dramage  which  cannot  be  abated;  (3)  removal  and  burial  of  mine 
refuse  piles;  and  (4)  regarding  and  revegetation  of  strip  mine  spoil 
piles. 

Also  a  recent  Summai^  and  Status  Report  on  Mine  Land  RehahiU' 
tation  Projects  being  undertaken  jointly  by  my  own  Department  and 
the  Department  of  Mines  and  Mineral  Industries.  (Available  in  com- 
mittee files.) 

This  listing  includes,  in  addition  to  another  description  of  the 
work  being  carried  out  at  the  Moraine  State  Park,  the  status  of  other 
projects  throughout  the  State. 

You  will  find  a  short  description  of  the  Experimental  Mine  Drain- 
age Treatment  Plant  which  is  being  developed  and  which  will  be 
operated  by  the  Pennsylvania  State  University  for  the  Pennsylvania 
Coal  Research  Board  of  the  Department  of  Mmes  and  Mineral  indus- 
tries at  Hollywood  in  Clearfield  County,  Pennsylvania.  This  facility 
will  be  used  to  obtain  urgently  needed  engineering  and  economic  data 
and  will  be  capable  of  treating  between  i/^  million  to  1  million  gallons 
of  mine  drainage  per  day,  using  the  lime  neutralization  process.  The 
design  of  the  plant  has  already  been  completed  and  initial  construction 
is  underway.  Completion  of  this  vital  effort  is  estimated  to  cost  over 
$1,000,000  and  is  dependent  upon  receiviujg  matching  funds  from  the 
Federal  Water  Pollution  Control  Administration.  These  ftmds  have 
been  sought  since  December^  1966. 

I  would  be  remiss  if  I  did  not  emphasize  the  magnificent  work  al- 
ready done  by  researchers  at  The  Pennsylvania  State  University.  For 
example,  a  development  by  the  University  through  State  sponsored 
research  in  1965  introduced  a  procedure  to  employ  coal  to  treat  pol- 
luted water  at  negligible  costs  which  is  being  used  by  industry  toaaj. 

Further,  a  summary  of  the  complex  nature  of  the  mine  drainage 
pollution  problem  and  approaches  to  its  solution  has  been  presented 
by  researchers  at  the  University  and  was  described  to  the  Congress  in 
1967  by  Representative  John  Saylor  (Pa.).  Eeference  is  made  fliereto: 
Congressional  Record — House,  April  20, 1967,  pages  H-4410-19. 

Recognition  of  the  seriousness  of  the  mine  drainage  pollution  prob- 
lem was  emphasized  at  the  University  with  the  establishment  of  a 
Mine  Drainage  Research  Section  in  January,  1968. 
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Another  item  iii  your  subcommittee  report  which  bothered  us  was 
an  intimation  that,  where  technology  is  not  clearly  available,  enforce- 
ment agencies  should  not  set  up  standards  beyond  the  limits  of  that 
technology. 

We  respjectfuUy  submit  that  standards,  goals,  and  obiectives  should 
not  be  limited  by  technology,  but  rather  should  be  based  on  the  public 
need  and  welfare.  Further,  if  they  are  used  as  goals,  they  serve  to 
keep  the  pressure  on  those  concerned  to  improve  technology  and  come 
up  with  new  and  effective  answers. 

Now,  obviously,  Pennsylvania's  recent  statutes  have  put  the  coal 
industry  on  notice,  and  I  will  be  perfectly  frank  in  saying  that  they  are 
not  only  %hting  lor  survival,  but  that  they  are  doing  an  excellent  job 
of  it  by  stepping  up  their  research  and  improving  their  technology'  to 
meet  their  specific  mine  drainage  problems. 

I  believe  that  you  will  be  interested  in  article  included  in  Pennsyl- 
vania's Clean  Streams  brochure  for  the  summer  of  1967  which  cle- 
scribes  how  the  coal  industry  is  moving  on  the  treatment  of  mine 
drainage.  (Available  in  committee  files.) 

While  we  are  on  the  subject  of  industry,  we  suggest  thatj  even  with 
the  excellent  job  the  industry  is  now  doing,  their  vast  technical  Imowl- 
edge  could  be  even  more  greatly  utilized  U)  the  benefit  of  all  concerned 
if  a  method  of  furnishing  financial  incentives  could  be  devised. 

In  conclusion,  gentlemen,  I  cannot  emphasize  too  strongly  that 
Pennsylvania  is  not  waiting  for  a  cure-all  tor  her  acid  indigestion,  or 
for  a  new  and  cheaper  face-lifting  technique  for  her  disfigurement. 
Rather,  we  are  proceeding  with  the  techniques  and  methods  we  have 
now  to  assure  our  citizens  of  a  better  tomorrow. 

It  is  si^ificant  that,  in  the  Pennsylvania  State  Supplement  to  the 
Appalachian  Water  Resources  Plan  being  prepared  by  the  U.S.  Army 
Corps  of  Engineers,  we  have  recommended  as  an  emergencv  and  top- 

{)riority  project,  6  mine  drainage  pollution  abatement  and  land  rec- 
aniation  projects  covering  either  major  areas  of  the  Commonwealth 
or  in  connection  with  other  projects  which  would  be  worthless  if  these 
problems  were  not  solved  before  their  construction. 

What  we  do,  and  what  we  learn,  in  Pennsylvania  will  obviously 
help  our  sister  States  in  solving  similar  problems  but  frankly,  gentle- 
men, we  need  help,  both  financial  and  technical,  from  every  possible 
source. 

The  Commonwealth  is  moving,  gentlemen,  and  we  are  dropping  the 
gauntlet  to  the  Federal  Government  to  match  our  effort  without  delay^ 
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Statement  by  Wesley  E.  Gilbertson,  Director,  Bureau  op  Ekviron- 
MENTAL  Health,  Pennstlvaioa  Department  op  Health 

I  wish  to  associate  myself  with  the  very  excellent  statement  for  yomr 
Committee  prepared  by  a  fellow  Pennsvlvanian,  Dr.  Maurice  K 
Goddard,  Secretory  of  the  Department  of  Forests  and  Waters. 

As  Director  of  Environmental  Health  for  the  Commonwealth^ 
Department  of  Health,  control  of  environmental  pollution  represents 
a  major  area  of  responsibility  for  me  and  the  Bureau  staff.  For  the 
purpose  of  the  record,  I  would  like  to  emphasize  the  actions  being 
taken  by  Pennsylvania  to  prevent  and  control  water  pollution  due  to 
mine  drainage.  During  the  past  year,  we  have  processed  and  approved 
several  himdred  mine  drainage  applications  for  permits  which  include 
provisions  for  treatment  by  uie  operators  of  mines  so  as  to  neutralize 
acid  and  remove  iron  from  the  discharges.  These  permits,  covering 
installations  now  in  active  operation  throughout  the  State,  ranee  in 
capacity  from  a  few  hundred  gallons  to  hundreds  of  thousands  of  gal- 
lons per  day.  Thus,  with  respect  to  discharges  from  active  mines  and 
those  being  proposed,  we  beneve  that  we  have  technologies  which  are 
economically  feasible. 

Discharges  from  abondoned  mines,  however,  still  constitute  a  serious 
economic  question.  In  order  to  tackle  this  massive  pollution  problem, 
the  Department  of  Health  has  prepared  a  "Ten- Year  Mine  IDrainage 
Pollution  Abatement  Program  for  Abandoned  Mines.''  This  program 
describes  in  general  terms  the  eictent  and  character  of  the  problem  and 
provides  prdiminary  estimates  of  cost  of  abatement,  utilizing  avail- 
able technology.  A  copy  of  this  report  is  attached.*  It  should  be  noted, 
however,  that  this  report  was  issued  on  March  1^  1967.  Since  that  time 
additional  information  has  been  developed  which  indicates  that  the 
total  cost  of  abating  pollution  from  abandoned  mines  in  Pennsylvania 
will  approximate  $1  billion.  It  is  hoped  that  this  information,  together 
with  that  submitted  by  Dr.  Goddard,  will  be  useful  to  you  in  adjudg- 
ing the  availabiJitv  of  technology  for  pollution  abatement  with  respect 
to  poUutional  discharges  from  mines. 

1  appeared  before  your  Committee  in  the  course  of  its  previous  hear- 
ings m  1966  and  believe  that  your  efforts  in  assessing  research  develop- 
ment and  technology  with  respect  to  environmental  pollution  are  of 
great  benefit  to  the  coimtry.  At  the  time  of  my  previous  appearance 
before  you,  I  was  in  charge  of  the  Department  of  HEWs  new  Solid 
Waste  Program  which  had  been  imderway  only  a  few  months  before 
the  hearings.  Since  that  time  I  have  become  Director  of  Environmental 
Health  in  Pennsylvania.  In  my  previous  testimony  I  strongly  empha- 
sized the  interrelationship  between  solid  waste  pollution  problems  and 
air  and  water  pollution.  I  pointed  out  that  satisfactory  solutions  to 
pollution  control  in  any  one  phase  of  the  environment  must  provide 
for  adequate  consideration  for  and  protection  of  other  phases  of  the 

^The  report  referred  to  may  be  found  in  the  Committee  flies. 
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enyiromnent.  Our  day-to-day  experiences  in  Peimsylvania  serve  to 
strongly  reinforce  this  conviction.  Certainly  there  is  a  clear-cut  need 
for  adequate  coordination  and  balancing  ox  the  respective  functional 
areas  and  programs  dealing  with  prevention  and  control  of  environ- 
mental pollution.  Even  more  important  may  be  the  systematic  analvsis 
of  future  waste  management  requirements  and  comprehensive  plan- 
ning to  meet  over-all  environmental  objectives  within  economic  feasi- 
bility. I)uring  the  period  ahead  we  will  be  attempting  to  apply  tins 
concept,  not  only  on  a  statewide  basis  but  with  greater  specmcity  in 
certain  smaller  geographical  areas.  Inherent  in  this  process  will  be  the 
use  of  improved  systems  analysis  methodology.  Much  is  being  said 
about  this  field,  but  the  actual  application  of  this  approach  will  require 
considerable  experimentation. 

As  Chairman  of  the  Committee  on  Environment  (membership  list 
attached)  of  the  American  Public  Health  Association,  I  wish  to  em- 
phasize the  views  of  the  Committee  as  expressed  recently  on  the  sub- 
ject of  priorities  for  Federal  Eesearoh  and  Development  funds.  Con- 
sidering the  substantial  and  growing  problems  in  the  field  of  environ- 
mental health  and  environmental  pollution  control,  including  those 
which  are  particularly  serious  in  tne  more  congested  urban  centers, 
the  Committee  feels  that  in  the  future  a  higher  priority  for  Federal 
R&D  funds  should  be  accorded  this  area.  The  Committee  is  well 
aware  of  the  implications  of  the  R&D  efforts  relating  to  the  space 
)roffram  and  defense  but  feels  that  the  future  needs  for  achieving  a 
ivaole  envi^'onment  will  necessitate  a  larger  share  of  available  Fed- 
eral R&D  funds.  In  this  connection  it  would  be  desirable  to  establish 
clear-cut  sets  of  environmental  objectives,  with  time  tables,  so  that 
both  mission-oriented  and  nonmission-oriented  R&D  projects  might 
be  assessed  in  terms  of  their  contributions  toward  the  accepted 
objectives. 

For  the  information  of  your  Committee  I  might  comment  on  the 
extent  of  application  of  new  air  pollution  control  processes  relating 
to  sulfur  which  are  now  undergoing  evaluation  in  Pennsylvania : 

(1)  A  pilot  plant  was  installed  in  1967  and  is  now  operating  at 
Pennsylvania  Electric  Company's  Seward  Power  Station  to  make  use 
of  the  coal  cleaning  operation  as  a  method  for  obtaining  sulfur  re- 
moval. The  objective  of  this  process,  which  appears  attainable,  is  to 
remove  from  60  to  70%  of  the  total  sulfur  in  coal  during  the  pulveri- 
zation and  cleaning  process  and  before  combustion. 

(2)  A  prototype  plant  began  operation  in  August  1967  at  the  Port- 
land generating  station  of  Metropolitan  Edison  Company  which  may 
be  characterized  as  a  "catalytic  conversion"  process.  This  process  has 
the  objective  of  removing  the  following  from  the  fluegas:  99.5%  of 
particulate  matter:  90%  of  SO2;  and  99.5%  of  sulfuric  acid.  The 
plant  produces  sulfuric  acid  as  a  byproduct. 

Committee  on  Environment 

Wesley  E.  Gilbertson,  M.S.P.H.,  Chairman,  Director,  Bureau  of  En- 
vironmental Health,  State  Department  of  Health,  P.O.  Box  90,  Har- 
risburg,  Pennsylvania  17120. 
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Control,  5555  Ridge  Avenue,  Cincinnati,  Ohio. 
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Statement  of  David  M.  Gates,  Dirbctor,  Missouri  Botanical 
6ari»n,  St.  Louis,  Mo. 

Ecology  is  a  very  complex,  difficult  basic  science.  It  is  a  holistic  sci- 
ence that  incorporates  all  other  branches  of  science  and  for  this  very 
reason  is  less  specific  and  more  diverse.  Ecology  is  the  very  epitomy  of 
science  itself.  The  ecology  of  terrestrial  natural  history  involves  an 
understanding  of  man  and  of  the  biota  and  environment  of  the  planet 
Earth.  Ecologists  have  been  very  few  in  number,  the  science  of  ecolo^ 
is  relatively  new,  and  basically  it  has  only  begun  to  flourish  as  a  bril- 
liant intellectual  discipline.  Tlie  potential  for  ecological  thought  and 
ideas  is  enormous. 

The  vast  number  of  applications  for  ecology  to  the  welfare  of  man 
is  both  a  challenge  and  a  tnreat.  Every  single  activity  of  man  perturbs 
an  ecosystem  that  was  different  prior  to  the  hand  of  man.  Man  exploits 
and  uses  the  energy  and  resources  of  ecosystems  and  finally  wishes  des- 
perately to  understand  and  manage  the  ecosystem  through  rationale. 
Man  replaces  complex,  stable  ecosystems  with  monocultures  which 
are  subject  to  a  potential  instability.  The  demands  on  the  ecologist  for 
advice  with  respect  to  the  management  of  ecosystems  is  enormous  and 
yet  it  is  the  complexity  of  the  problems  which  makes  it  so  apparent 
that  ecologisfcs  are  too  few  with  too  little  information  and  method. 

Xever  in  the  history  of  mankind  have  ecoloffiste  received  the  sup- 
port and  inducement  comparable  with  the  complexity  and  diversity  of 
their  subject  matter.  Ecolo^sts,  for  reasons  often  beyond  their  con- 
trol, have  been  able  to  only  aabble  in  the  science  of  ecology.  By  virtue 
of  constraints  within  the  educational  system,  by  traditions,  and  by 
other  limitations  (some  fiscal),  the  ecologists  have  been  unable  to  cope 
with  the  enormity  of  ecological  problems.  This  statement  can  be 
spelled  out  explicitly  in  terms  of  methodology,  equipment,  data  han- 
dling, and  basic  analytical  technique.  Ecology  requires  a  strong  theo- 
retical structure  which  is  built  on  an  erudite  understanding  of  biologi- 
cal systems,  a  deep  understanding  of  individual  organisms,  a  grasp  of 
molecular  and  evolutionary  principles,  and  a  thorough  application  of 
mathematical  techniques.  Few,  if  any,  ecologists  have  ever  received 
such  training.  It  is  crystal  clear  that  modem  science  is  absolutely 
ciipable  of  producing  ecologists  of  this  calibre. 

The  ecologist  can  advise  well  and  demonstrably  concerning  a  wise 
course  of  action  with  regard  to  many  of  man's  pressing  environmental 
problems.  Yet  the  ability  of  the  ecologist  to  give  the ''best"  advice  is 
often  limited  by  the  complexity  of  the  problem.  Two  types  of  individ- 
uals are  desperately  needed  for  the  immediate  future:  the  ecologist 
who  is  trained  as  a  basic  scientist  with  as  much  of  the  knowledge  of 
science  (physics,  chemistry,  mathematics,  biology,  and  sociology)  as 
possible,  who  will  work  on  the  fundamentals  of  ecolo^ ;  and  the  en- 
vironmental engineer  w^ho  is  trained  as  the  applied  scientist  to  direct 
his  effort  towards  the  management  of  environmental  problems  con- 
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fronted  by  man.  This  is  not  to  say  the  ecologist,  trained  and  int^ested 
in  the  fundamentals  of  the  science,  will  not  take  an  interest  in  the 
environmental  problems  of  man.  Indeed,  he  will.  It  does  not  say  the 
environmental  en^neer  will  not  leam  something  of  the  fundamentals 
of  ecology.  Indeed,  he  should  and  will.  It  naerely  emphasizes  that  the 
science  of  ecology  and  the  problems  of  environment  are  so  ccnnplex 
that  it  is  entirely  unreasonable  to  expect  too  few  to  do  much  with  too 
little.  We  have  run  out  of  time  and  as  a  nation  of  great  technology 
and  scientific  achievement  we  can  and  must  correct  the  situation.  To 
expect  the  professional  ecologist  to  have  done  otherwise  in  the  past  or 
to  expect  a  solution  to  come  without  a  strong  impetus  and  directive 
from  national  policy  is  unreasonable.  The  following  reconimenda- 
tions  are  made  as  some  of  the  possible  means  to  correct  the  situation 
and  the  trends. 

1.  Vigorous  support  of  basic  training  and  of  research  programs  in 
ecology.  One  to  tnree  ecologists  per  major  university^  are  far  too  few. 
Ten  to  twenty  ecologists  might  be  reasonable  Der  university. 

2.  Emphasis  on  ^eoretical  ecology  as  a  challenging  intellectual 
discipline  which  will  attract  theoretical  physicists  and  chemists  and 
applied  mathematicians  to  the  fold ;  but  it  is  axiomatic  that  ihej  must 
understand  biology  just  as  the  astrophysicist  is  trained  in  physics  and 
understands  astronomy. 

3.  Establishment  and  support  of  ecological  research  centers  which 
emphasize  an  understanding  of  specific  ecosystems. 

4.  Training  of  applied  ecologists  to  be  mown  as  environmental  en- 

fineers  with  the  same  kind  of  relationship  to  ecology  that  engineers 
ave  to  physics. 

6.  Recording  and  understanding  the  natural  history  of  the  planet 
Earth  before  it  is  too  late.  Complete  documentation  of  all  ecosystems 
must  be  done.  This  cannot  wait  for  another  generation  or  two  or  we 
will  never  know  what  the  relatively  undisturbed  biota  of  many  parts 
of  the  world  were  like.  It  is  nearly  too  late  now  to  imderstand  many 
regions  in  their  undisturbed  state.  It  is  also  important  to  continue 
to  record  and  understand  various  ecosystems  throughout  all  stages  of 
disturbance  and  change. 

6.  Preservation  of  the  plants  and  animals  of  the  world  in  the  large 
systematics  collections  oi  the  museums  and  herbaria.  These  great  na- 
tural history  collections  contain  the  voucher  specimens  of  the  diverse 
flora  and  fauna  of  the  world  as  evolution  brought  them  into  the  twen- 
tieth centunr.  It  is  primarily  by  use  of  the  systematics  collections 
that  the  biolo^st  can  understand  the  threads  of  evolution.  Systemat- 
ics collections  are  the  bench  marks  of  natural  history  and  indeed  the 
cornerstones  of  biology.  The  great  systematics  collections  must  be 
treated  as  one  of  our  most  precious  commodities,  yet  they  have  been 
seriously  abused  and  disregarded.  They  must  be  supported  well. 

7.  Preservation  against  dl  encroachment  of  certain  natural  areas 
for  future  studj  and  collecting.  These  areas  should  include  repre- 
sentation of  basic  ecosystems  sudi  as  rivers,  lakes,  ponds,  forests,  sand 
dunes,  estuaries,  prairies,  tundras,  etc.  It  should  be  sell  evident  that 
we  diould  not  be  the  last  generation  to  have  available  for  study  rda- 
tively  undisturbed  ecosystems.  Future  generations  should  have  the 
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opportunity  to  learn  natural  history  as  well  as  to  learn  the  lessons 
01  history. 

8.  Preservation  of  gaie  pools  of  living  plants  and  animals  within 
botanical  gardens  ana  zoolojgical  parks.  These  gardens  and  parks  are 
unportant  repositories  of  hving  organisms,  not  only  for  the  public 
to  see  and  en}<^,  but  for  students  and  sdiolars  to  study  and  to  under- 
stand. 
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Stanford  University  School  or  Medicine, 

Stanford  Medicaid  Center, 
Pcilo  Alto,  Calif.,  March  4, 196S. 
Hon.  George  P.  JVIiller, 
House  of  Representatives, 
Washington,  D,C. 

Dear  Mr.  Miller:  H.R.  7796  by  Representative  John  D.  Dingell 
has  come  to  my  attention.  I  strongly  favor  any  actions  by  the  Federal 
Government  that  will  contribute  to  a  heightened  level  of  concern  and 
involvement  on  the  part  of  this  nation  m  addressing  itself  to  prob- 
lems associated  with  the  impact  of  the  population  explosion  and  the 
technological  revolution  on  the  environment  of  the  earth. 

It  is  my  persoal  belief  that  there  should  be  a  key  involvemwit  on 
the  part  of  the  nation's  educational  institutions,  and  that  within  the 
colleges  and  universities  this  involvement  should  have  a  strong  inter- 
disciplinary character. 

I  have  suggested  to  Representative  Dingell  that  the  words  "edu- 
cational institutions'*  be  inserted  somewhere  in  lines  1  or  2,  on  page 
2  of  H.R.  7796.  He  has  responded  that  it  is  his  "intention  that  educa- 
tional institutions  play  a  major  role  *  *  *."  He  has  suggested  that  I 
make  my  views  known  to  you. 

I  retain  my  belief  that  explicit  reference  should  be  made  to  "educa- 
tional institutions"  in  the  bill,  perhaps  not  only  in  the  vicinity  of 
line  1  or  2  on  page  2,  but  also  aroimd  line  22  on  page  4. 1  believe,  as 
a  scientist  (physicist)  that  the  resolution  of  the  environmental  prob- 
lems before  us  will  call  for  a  broad  application  of  talent.  Within  the 
universities  I  believe  that,  whereas  the  contribution  of  science  and 
engineering  will  be  cruciaj,  the  resolution  of  issues  relating  to  the 
quality  of  life  must  draw  upon  the  talents  of  all  individuals  with 
social  concern  who  care  to  become  involved.  The  words  "educational 
institutions"  it  seems  to  me  would  cover  it. 

With  great  respect  for  the  efforts  of  Representative  Dingell, 
Sincerely, 

Sidney  Liebes,  Jr. 
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COBNKLL  UnIYERSTTT, 

Division  op  Biological  Sciences, 

ItJuica,  N.T.,  AprU  1, 1968. 

Mr.  Richard  A.  Carpenter, 

Senior SpecialUt.  Srteiice  PoVuxi  Research  DiviMon^  Legislative  Refer- 
ence Service.  Llhrary  of  tongress^  Washington.  D.C. 
Dear  3^1r.  Carpenter  :  In  reply  to  your  letter  of  March  20, 1  shall 
try  to  answer  your  questions. 

1.  I  enclose  a  xerox  copy  of  a  question  and  answer  ^ving  the  figure 
130  curies  per  day.  This  is  from  the  magazine  "Scientist  and  Citizen" 
published  oy  the  Committee  for  Environmental  Information,  5144 
Delmar  Boulevard,  St.  Louis,  Missouri  63108.  The  Committee  in- 
cludes a  number  of  prominent  scientists  and  has  a  National  Science 
Advisory  Board  of  which  I  am  proud  to  be  a  member.  We  try  very 
carefully  to  screen  out  anything  that  might  be  successfully  challenged, 
and  nobody  has  challenged  that  statement. 

Furthermore,  calculations  from  independent  data  lead  to  the  same 
figure  for  a  boiling  water  reactor  of  that  size.  Also  from  independent 
sources  we  can  estimate  that  the  radioactivity  put  into  the  atmosphere 
would  consist  of  about  20  curies  of  tritium  with  most  of  the  remainder 
being  ^^Krypton.  I'm  sure  you  know  that,  although  the  modern  defini- 
tion of  a  cune  is  37  billion  disintegrations  per  second,  this  corresponds 
closely  to  the  activity  of  a  gram  of  radium.  In  terms  of  biological 
hazard,  of  course,  radium  is  the  most  dangerous  with  tritium  being 
much  more  dangerous  than  Krypton. 

I  sent  back  the  transcript  of  the  hearing  and  can't  recall  just  what 
was  said  about  England  discharging  high-level  radioactive  wastes 
to  the  sea.  As  I  recall.  Chairman  Miller  asked  if  that  were  not  the  case 
and  I  replied  that  I  had  heard  such  a  report.  A  cursory  search  of  my 
files  shows  that  a  1958  statement  from  the  British  Windscale  reactor 
reports  that  they  were  releasing  into  the  Irish  Sea  "several  hundred 
miUicuries  of  alplia-emitters  a  day/'  Tliis  is  extremely  vague  but  one 
can  guess  that  it  refers  to  •^Strontium  which  is  indeed  a  "high-level 
radioactive  waste."  Also,  presumably,  this  antedates  the  accident  at 
Windscale  which  released  to  the  atmosphere  large  quantities  of 
^^lodine— perhaps  the  potentially  most  dangerous  reactor  accident 
that  has  occurred  to  date  ^although  the  accident  in  the  Fermi  reactor* 
30  miles  from  Detroit,  on  October  5, 1966  is  said  to  have  released  "some 
radioactivitv^  to  the  atmosphere— I  have  been  unable  to  leam  how 
much  of  what  was  released).  I  really  don't  know  anythmg  about 
England  s  disposal  of  radioactive  wastes;  it's  difficult  enough  to  leam 
anythmg  about  what's  happening  in  this  country. 

2.  I  stated  that  I  was  not  overly  happy  with  my  calculations  of 
the  oxygen  balance  m  the  atmosphere  but  I'll  outline  my  procedure 
since  you  asked.  If  you  want  to  pursue  it  further  I'U  be  happy  to  send 
the  detailed  equations  of  the  combustion  formulas  assumed. 
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(a)  After  months  of  careful  study  of  all  available  data  I  published 
an  estimate  in  Scientific  American  (April,  1958)  that  the  net  annual 
production  of  plant  material  for  the  earth  amounts  to  5  x  10*^  kilo- 
calories.  This  corresponds  to  the  annual  release  of  1.43  x  10^^  ^rams  of 
oxygen.  Since  then  a  number  of  leading  students  of  the  subject  have 
told  me  that  they  are  convinced  tiiis  is  flie  correct  figure,  so  Fm  quite 
satisfied  with  fhis 

(b)  The  surface  area  of  the  earth  is  510, 101  x  10»  KM*.  Thus  the 
1.43  X 10"  grams  of  oxygen  is  produced  on  5.1  x  10*  KM*  or  an  average 
of  2.8  X 10®  grams  per  square  kilometer. 

(c)  The  area  of  the  48  coterminous  United  States  is  9,363,389  KM*. 
This  includes  our  deserts,  cities,  mountains,  etc.  It  is  more  productive 
of  plant  life  than  many  parts  of  the  world  but  much  less  productive 
thaji  tropical  forests  or  large  areas  of  the  sea.  If  we  assume  it  to  be 
average  for  the  world  it  would  annually  produce  2.62  x  10"  grams  of 
oxycen. 

(d)  The  1966  U.S.  petroleum  production  corrected  for  imports  and 
exports  amounted  to  3,628,366,000  barrels  of  42  gallons  each.  We 
assume  a  specific  gravity  of  0.9.  This  amounts  to  6.19  x  10^*  grams. 
FoDowing  a  petroleum  chemist,  I  take  its  average  composition  to  cor- 
respond to  the  empirical  formula  C7H12  (this  assumption  can  be 
varied  widely  without  noticeably  affecting  the  result).  I  assume  it 
to  be  completely  oxidized  to  carbon  dioxide  and  water  (this  is  fair 
enough  because  the  unbumed  hydrocarbons  spilled  and  emitted  to 
the  atmosphere  are  eventually  oxidized) .  This  oxidation  would  consume 
1.73  X 10"  grams  of  oxycen. 

(e)  I  (arbitrarily)  lump  coal  and  peat  together  and  find  for  the 
1966  U.S.  production,  corrected  for  exports,  4.24  x  10*  tons  or  8.86  x 
10^^  CTams.  Assiuning  10  percent  to  be  non-combustible  and  to  remain 
as  asn,  this  gives  3.4iS  x  10^^  ^rams  oxidized  annually.  Let's  assume 
its  composition  to  be  CH  (agauvthe  conclusion  is  insensitive  to  wide 
variations  in  this  assimiption).  This  would  consume  about  1.08  x  10" 
grams  of  oxygen. 

(f )  For  natural  gas  our  1966  production  was  17,116,826  million 
cubic  feet  or  3.66  x  10^*  grams.  We  can  with  negligible  error  take  this 
to  be  entirely  methane  (CH4).  Its  complete  combustion  would  con- 
sume 1.46  X 10^  grams  of  oxygen. 

(g)  For  the  natural  gas  liquids  our  1966  production  was  19,682,722 
thousand  gallons  or  3.66  x  10^*  grams.  Takmg  the  average  compod- 
tion  as  Cjiio  (again  insensitive  to  variations),  its  combustion  would 
consume  1.73  x  1^*  grams  of  oxygen. 

If  we  add  together  these  four  figures  for  oxygen  consumed  we  get 
4.46  X  10"  CTams  per  year  which  is  170%  of  the  2.62  x  10"  grams  pro- 
duced by  photosynthesis,  indicating  that  we  are  vitally  dependent  on 
oxygen  Drought  in  from  outside  9ie  coterminous  United  States  by 
atmospheric  circulation. 

You  asked  about  the  land  area  of  the  U.S.  occupied  by  urban  societv. 
According  to  the  1967  H.E.W.  Task  Force  report  (A  Strategy  for 
a  Liveable  Environment — ^^he  Linton  report''  p.  18) :  "Todav,  there 
are  140,000,000  people  living  on  35,000  square  miles  of  land,*^  This 
is  just  about  1%  of  the  total  area  of  the  coterminous  states  including 
bodies  of  water. 
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The  figure  I  presented  of  one  million  acres  per  year  being  removed 
from  photosyntaetic  productivity  is  a  commonly  used  figure  which  is 
undouotedly  conservative^  It  corresponds  to  a  square  of  dightly  under 
40  X  40  miles.  It  is  half  the  area  under  concrete  in  the  National  Inter- 
state Hiffhway  System.  It  doubtless  greatly  underestimates  the  amount 
of  land  lost  annually  to  dumps,  parking  lots,  shopping  plazas,  and 
mine  pits  and  tailings — ^not  to  mention  over  1.25  million  new  housing 
units  started  in  1966  and  the  areas  put  out  of  production  by  pollution. 
I  hope  this  information  will  be  of  use  to  you. 
Very  sincerely  yours, 

LaMont  C.  Cole, 
Professor  of  Ecology. 

Nuclear  Power:  Is  it  8a*'e? 

Dewitt,  N.Y. 

Dear  Bditor  :  How  can  we  be  sure  that  the  power  reactor  being  built  in  our 
area  satisfies  reasonable  safety  requirements,  (accidents,  watite.  etc.)  ?  We  would 
like  (a)  a  general  answer,  for  any  part  of  the  U.S.,  (b)  specifically,  for  the 
Niagara  Mohawk  Power  Co.  of  N.Y. 

Mr.  and  Mrs.  F.  R.  Rohrlich. 

The  power  reactor  in  question  is  the  Nine  Mile  Point  Nuclear  Station  under 
construction  by  the  Niagara  Mohawk  Power  Company  on  the  shore  of  Lake 
Ontario,  about  seven  mUes  northeast  of  Oswego,  New  York.  When  completed, 
this  would  be  the  largest  nuclear  reactor  ever  built  for  civilian  electric  power, 
although  other  stiU  larger  reactors  are  being  planned  for  other  sites.  It  wiU  pro- 
duce about  525  miUion  watts  of  electrical  energy ;  the  fuel  wiU  consist  of  alx>ut 
100  tons  of  uranium. 

In  such  a  reactor,  small  amounts  of  radioactivity  will  be  released  into  the 
water  of  Lake  Ontario,  and  into  the  air  from  the  reactor's  smokestack.  Although 
the  amounts  of  radioactivity  are  small,  there  remains  a  definite  risk,  for  any 
amount  of  radioactivity  does  some  damage  to  Uving  things.  Niagara  Mohawk 
estimates  that  the  maximum  amount  of  radioactivity  released  from  the  smoke- 
stack during  normal  operation  will  be  about  ISO  curies  per  day  (a  curie  is  the 
amount  of  radioactivity  of  one  gram  of  radium).  About  one-fiftieth  of  a  curie  wUl 
be  released  each  day  to  the  waters  of  Lake  Ontario.  These  levels  are  weU  below 
the  standards  estabUshed  by  the  Atomic  Energy  Commission,  but  the  question  of 
their  safety  is  actually  more  difiScult  to  resolve. 

In  the  absence  of  adequate  information  on  the  effects  of  radiation,  it  is  dlflfeult 
to  set  safety  levels.  As  in  the  problems  of  fallout,  there  are  also  complicating  ques- 
tions created  by  the  fact  that  levels  of  radioactivity  that  are  low  to  start  with 
may  be  concentrated  by  plants  and  animals,  eventually  appearing  in  human  food 
at  higher  doses  than  would  be  otherwise  expected.  Little  information  on  the 
movement  of  radioactive  substances  through  the  Uving  environment  has  been 
available,  and  as  a  result,  the  setting  of  safety  standards  for  radioactive  emis- 
sions has  been  necessarily  somewhat  arbitrary. 

More  recently,  additional  information  on  the  levels  of  radioactivity  in  areas 
surrounding  nuclear  reactors  has  become  available,  which  should  make  possible 
at  least  the  beginnings  of  an  effort  to  evaluate  AEC  standards  against  the  risk 
which  is  actually  present.  A  coming  issue  of  ScientUt  and  Citizen  wiU  siimmarize 
our  current  knowledge  in  this  area. 

The  possibility  of  a  serious  accident  must  also  be  considered.  Should  even  a 
smaU  proportion  of  the  radioactive  fuel  of  a  reactor  be  released  to  the  atmos- 
phere, the  results  would  be  catastrophic.  Such  an  evenl  could  occur  if  the  rate 
at  which  fission  is  proceeding  in  the  fuel  elements  were  to  Increase  beyond  the 
safety  level  This  would  result  in  enormous  overheating  of  the  reactor  core, 
followed  by  melting  or  cracking  of  the  structures  which  contain  the  uranium. 
A  cloud  of  highly  radioactive  gases  would  be  released  which  would  then  move 
with  the  wind,  doing  enormous  damage  until  it  dispersed. 

The  Atomic  Energy  Commission  bears  the  responsibilities  for  seeing  that  both 
normal  operating  hazards  and  the  risk  of  a  major  accident  are  kept  to  a  mini- 
mum. This  is  done  by  locating  reactors  in  relatively  unpopulated  areas,  and  by 
seeing  that  they  are  designed  to  minimize  risk.  The  Nine  Mile  Point  Station  is 
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situated  oiily  seven  miles  from  Oswego,  a  town  of  about  23.000,  so  that  design 
considerations  are  paramount,  for  should  any  major  release  of  radioactivity 
to  the  air  occur,  the  city  of  Oswego  would  be  seriously  endangered. 

Because  of  the  time  and  expense  involved  in  building  a  nuclear  i)ower  reactor, 
construction  is  usually  begun  before  the  design  of  the  reactor  is  complete.  A  power 
company  which  wishes  to  build  a  reactor  applies  to  the  AEC  for  a  construction 
permit,  submitting  preliminary  plans.  The  AEC  then  prepares  its  own  analy^s 
of  the  proposal,  and  a  public  hearing  before  a  specially  constituted  Licensing 
Board  is  held. 

In  the  case  of  Niagara  Mohawk,  such  a  hearing  was  scheduled  for  December  15, 
1964.  Instead,  however,  a  private  conference  among  the  applicant,  the  licensing 
board  and  other  interested  parties  was  held  on  this  date,  and  the  public  hearing 
was  postponed  until  January  15.  Following  the  hearing,  the  findings  and  conclu- 
sions of  the  licensing  board  were  made  public,  and  a  construction  permit  was 
granted.  The  findings  and  conclusions  of  the  Licensing  Board  were  writt^i  by 
the  applicant,  Niagara  Mohawk  Co.,  and  were  accepted  with  only  minor  changes 
by  the  AEC. 

At  some  future  date,  Niagara  Mohawk  will  submit  final  design  plans  for  the 
reactor,  and  the  AEC  will  decide  whether  or  not  to  grant  an  operating  permit 

In  the  near  future,  S/C  will  publish  an  analysis  of  normal  operating  hasards 
from  nuclear  reactors.  In  our  April,  1964,  issue  we  discussed  in  detail  the  accident 
hazard  from  the  then  proposed  Bodega  (California)  reactor,  which  has  since 
been  abandoned.  We  plan  a  more  general  treatment  of  this  problem,  with  special 
attention  to  reactors  which  are  projected  for  the  near  future,  such  as  Niagara 
Mohawk's  Nine  Mile  Point  Station. 
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Consolidated  Edison  Co.  of  New  York, 

New  York,  N.T.,  April  16, 1968. 
Hon.  Emujo  Q.  Daddario, 

Chairman,  Subcommittee  on  Science  Research  and  Development, 
House  of  Representatives,  Raybum  House  Office  Building, 
Washington,  D.G, 

Dear  Mr.  Daddario:  Your  letter  of  March  8th  asked  that  we  pro- 
vide your  subcommittee  with  certain  data  relative  to  the  economics 
of  air  pollution  control.  The  information  requested  is  submitted  here- 
with in  the  hope  that  it  will  be  useful  in  your  studies.  If  you  have 
questions  or  need  additional  data,  please  do  not  hesitate  to  so  advise  us. 

Inasmuch  as  equipment  to  remove  sulfur  oxides  from  flue  gas  has 
not  been  sufficiently  developed  to  permit  its  use  on  large  generating 
units,  we  have  been  utilizing  low  sulfur  fuels  to  reduce  siflfur  oxide 
emissions.  During  the  past  niel  year  (April  1,  1967-March  31, 1968) 
we  have  been  converting  to  coal  and  oil  with  a  sulfur  content  of  1%, 
which  compares  with  a  permissible  sulfur  content  of  2.2%  under  the 
New  York  City  Air  Pollution  Control  Code.  Prior  to  this  change,  our 
coal  cost  approximated  33^/MM  Btu;  it  is  now  more  than  37^/MM 
Btu.  Our  residual  oil  formerly  cost  33^/MM  Btu :  with  a  1  %  sulfur 
content,  it  also  has  now  increased  to  more  than  37^/MM  Btu.  Based 
on  estimated  generation  for  the  year  1968,  these  increases  will  add 
about  $15,000,000  to  the  electric  system  fuel  bill  and  about  $2,000,000 
to  our  central  steam  system  fuel  costs.  Our  electric  and  steam  rates 
include  an  adjustment  for  chan^  in  the  cost  of  fuel  whereby  cus- 
tomers' bills  reflect  such  modifications. 

We  estimate  that  the  annual  bill  of  our  average  residential  cus- 
tomer will  be  increased  about  1.5%  in  1968  because  of  utilization  of 
1%  sulfur  fuel.  For  an  average  space  heating  customer  the  increase 
will  be  approximately  2.5%. 

The  Company  has  been  investigating  possible  sources  and  prices 
for  oil  with  less  than  1%  sulfur  content.  However,  the  cost  of  such 
oil  is  not  well  enough  established  to  draw  conclusions  at  this  time. 

It  should  also  be  noted  that,  over  the  years.  Consolidated  Edison 
has  made  capital  expenditures  of  approximately  $126,000,000  on  vari- 
ous phases  of  air  pollution  control.  Within  another  year  this  total 
will  amount  to  about  $150,000,000,  of  which  approximately  $3,500,000 
will  have  been  spent  to  accommodate  the  low  sulfur  oil.  Although  the 
customers'  bills  must  eventually  reflect  the  costs  of  supplying  service, 
it  is  not  possible  to  pin-point  readily  the  eflfect  of  such  capital  expendi- 
tures on  individual  rates. 
Very  truly  yours, 

W.  DoNHAM  Crawford. 
(555) 
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The  Bookefeller  UNivERSirr, 
New  York^  N.T.^  November  3, 1967. 
Hon.  John  V.  Tunney, 
House  of  Representatives^ 
Washington^  D.C. 

Dear  Sir:  This  is  to  acknowledge  receipt  of  your  letter  of  October 
25  concerning  HR  13211,  the  "Ecological  Advisors  Act  of  1967." 

I  have  read  the  bill  and  the  speech  you  made  on  the  floor  of  the 
House  on  September  27,  1967.  In  my  opinion,  your  statement  of 
the  problem  is  one  of  the  best,  if  not  the  best,  that  I  have  ever  read. 
I  was  particularly  gratified  to  notice  your  concern  with  the  fact  that 
we  deal  with  environmental  problems  in  an  ad  hoc  episodic  manner, 
whereas  it  is  certain  that  we  shall  not  be  able  to  solve  the  problems 
that  are  before  us  imless  we  take  much  longer  ran^e  views  of  the 
ecological  situation.  I  hope  that  the  Council  of  Ecofogical  Advisors 
might  contribute  to  the  formulation  of  an  integrated  approach  to  en- 
vironmental problems. 
Yours  sincerely, 

Rbnb  Ddbos. 
(558) 
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Eastmak  Kodak  Co., 
Rochester  N.T.^  Noverrvber  6^  1967, 
Hon,  John  V.  Tunney, 
House  of  Representatives^ 
Congress  of  the  Urdted  States^ 
Washington^  D.C. 

Dear  Conoressmax  Tunnet:  Although  it  has  been  my  privilege  to 
give  testimony  on  a  number  of  occasions  on  proposed  legislation,  I 
cannot  remember  a  single  instance  when,  even  though  I  favored  the 
proposed  bill,  I  did  not  have  at  least  minor  modifications  to  suggest. 
Conseauently  it  is  a  real  pleasure  to  tell  you  that  I  am  enthusiastic 
about  H,R.  13211,  and  would  strongly  urge  its  enactment,  as  one  of 
the  most  important  and  constructive  actions  which  the  Congress  and 
the  President  can  take. 

The  proposed  action  in  establishing  a  Council  of  Ecological  Ad- 
visers parallels  the  recommendation  of  the  Linton  report,  "A  Strategy 
For  a  Living  Environment,''  and  I  believe  is  sufficiently  urgent  to 
move  ahead  of  other  legislation  which  is  likely  to  come  from  that 
report.  The  placement  of  such  a  Council  at  the  level  proposed  is 
essential  to  give  it  the  importance  and  visibilitv  needed  for  the  vital 
job  assigned  to  it.  I  served  on  the  National  Advisory  Committee  for 
Environmental  Health  to  the  Public  Health  Service  (and  am  a  mem- 
ber of  its  sequel,  the  National  Advisory  Council  on  Disease  Prevention 
and  Environmental  Control)  at  the  time  responsibilities  for  water  pol- 
lution were  transferred  to  the  Department  of  the  Literior,  and  while 
understanding  the  influences  involved,  was  dismayed  at  the  further 
fragmenting  of  responsibilities  in  the  attack  on  our  total  environmental 
hesuth  problem.  Similarly,  I  have  followed  dosely  the  "mix"  with 
respect  to  ionizing  radiation  between  the  Atomic  Energy  Commisaion 
and  the  Division  of  Radiological  Health  (now  the  National  Center 
for  Radiological  Health)  in  the  separation  of  "occupational"  from 
^'public"  responsibilities. 

It  was  my  privilege  to  serve  as  a  member  of  an  ad  hoc  Office  of 
Science  and  Technology  Committee  to  stimulate,  in  the  1950's,  a  much 
more  realistic  attack — and  organization — ^by  the  Public  Health  Serv- 
ice in  environmental  health  activities.  From  those  meetings,  the  Gross 
Report  was  engendered — with  such  results  as  an  escalatmg  effort  in 
air  pollution — with  a  budget  of  four  million  in  1960  to  sixty-four 
million  in  1967. 

That  the  effort  should  not  and  cannot  be  relegated  solely  to  the 
federal  government  seems  most  important  to  me.  In  the  1950's  when 
I  was  a  member  (and  later  Chairman)  of  the  Council  on  Occupational 
Health  of  the  American  Medical  Association,  I  repeatedly  urged  the 
Board  of  Trustees  to  mount  a  major  activity  in  environmental 
health — and  when  a  Council  on  Environmental  and  Public  Health 
was  established  in  1963, 1  was  asked  to  chair  it,  and  have  continued 
in  that  capacity.  We  have  conducted  four  annual  and  major  C<m- 
gresses  on  Environmental  Health,  and  plan  for  our  Fifth  Congress 
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next  spring,  a  constructive  and  critical  evaluation  of  the  Linton 
Report,  and  an  exploration  as  to  how  we  can  get  greater  and  more 
meanin^^ful  involvement  of  the  medical  profession.  Too,  the  Council 
in  a  joint  partnership  with  the  National  Center  for  Air  Pollution 
Control,  has  held  one  Conference,  and  will  conduct  another  Conference 
on  the  Medical  Effects  of  Air  Pollution  in  Denver  next  July.  Our  first 
meeting,  last  year  in  Los  Angeles,  attracted  some  500  experts  from 
many  foreign  countries  as  well  as  the  leaders  in  the  United  States 
and  Canada. 

There  has  been  a  most  gratifying  response  from  industry  in  the 
control  of  environmental  health  hazards,  once  the  story  was  effec- 
tively presented.  I  serve  as  Chairman  of  the  Environmental  Health 
Advisory  Committee  to  the  Manufacturing  Chemists'  Association. 
Within  that  organization  alone,  thousands  of  industry  people  have 
received  training,  through  many  workshops  conducted  on  water  pol- 
lution and  air  pollution  control  and  occupational  health.  A  substan- 
tial research  program  has  been  developed,  and  individual  industries 
have  been  stimulated  to  action.  There's  much  yet  to  be  accomplished, 
of  course,  but  there  is  substantial  acceleration. 

The  need  for  support  from  an  enlightened  and  motivated  citizenry 
in  the  attack  on  air  pollution  has  been  noted  frequently.  Many  of  the 
"citizen  groups  for  clean  air"  in  communities  lacked  a  support  base 
and  an  organized  and  sustained  effort.  I  chaired  a  subcommittee  for 
the  National  Tuberculosis  Association  to  consider  this  matter,  and 
from  our  recommendation  has  evolved  the  National  Air  Conservation 
Commission,  with  such  eminent  members  as  John  Charles  Daly,  Barry 
Commoner  (Director,  Cmter  for  the  Biology  of  Natural  Systems, 
Washington  TJniversity),  Leslie  A.  Chambers  (Director,  Allen  Han- 
cock Foundation,  Universitv  of  Southern  California),  John  Log^n 
(President,  Universal  Oil  Products  Company),  Athelstwi  Spilhaus 
(President,  Franklin  Institute),  George  R.  Taylor  (Economist  and 
Secretary.  Staff  Subcommittee  on  Atomic  Energy  and  Natural  Re 
sources,  American  Federation  of  Labor-Congress  of  Industrial  Or- 
ganization) ^  and  others.  The  Commission  is  develc^ing  a  program 
through  which  the  1500  affiliate  Tuberculosis  and  Bespiratory  Disease 
organizations  across  the  nation  will  serve  as  foci  for  community  or- 
ganization and  action  against  air  pollution.  In  December  we  are'  con- 
vening representatives  nx)m  thirty  or  more  of  the  ''big  city"  associa- 
tions to  emphasize  action  ixnmediately  at  that  level.  It  is  my  pri\-ileg& 
to  serve  as  Chairman  of  the  Rational  Air  Conservation  Commission. 

Last  week  I  presented  a.  proposal  at  the  Annual  Meeting  of  the 
American  College  of  Preventive  Medicine  for  the  establishment  of  a 
National  Councn  on  Hazardous  Physical  and  Chemical  Agents.  This 
organization,  patterned  after  the  National  Council  on  Radiation  Pro- 
teSicm  and  Measurements,  would  serve  as  the  scientific  and  profes- 
sional body  for  developing  criteria  for  agents  other  than  ionizing 
radiation.  The  National  Council  on  Radiation  Protection  and  Measure- 
ments, chartered  hy  Congress,  is  composed  of  eminent  scientists  and 
professionals,  nominated  only  by  proressional  and  scientific  organiza- 
tions. Industry,  government,  labor,  and  universities  are  not  repre- 
sented as  such,  out  the  National  Council  on  Radiation  Protection  and 
Measurements  contains  a  well  balanced  composition  from  all  those 
groups.  When  the  Federal  Radiation  Council  was  established  by 
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Presidential  order,  it  was  admonished  to  consult  with  the  National 
Council  on  Radiation  Protection  and  Measurements  on  scientific 
matters. 

Such  a  body  would  establish  criteria — with  the  responsibility  of 
government  to  establish  standards — accepting  or  rejecting  the  pro- 
posed criteria  as  a  basis.  We  might  avoid  such  crises  as  occurred  re- 
cently with  the  Public  Health  Service  Sulfur  Dioxide  Criteria.  Had 
these  criteria  been  developed  by  an  eminent  and  independent  scientific 
body,  they  would  have  had  a  much  higher  d^ree  of  sanction  and 
acceptance.  With  such  a  coimcil  providing  the  scientific  interpretation, 
a  Council  of  Ecological  Advisers  would  oe  helped  in  integrating  the 
other  factors,  social,  economic,  political  into  the  Kinds  of  recommenda- 
tions our  society  needs  and  must  have. 

I  am  sure  that  when  you  sent  me  your  letter  you  didn't  expect  such 
a  fulsome  reply.  This  background,  however,  may  give  some  added 
weight  to  my  enthusiastic  endorsement,  ana  my  encouragement  to 
press  foi-wara  with  your  proposed  legislation.  In  fact,  I  feel  so  deeply 
about  the  ur^ncy  of  these  problems  that  I'm  changing  my  base  of 
action,  by  taking  an  early  retirement  from  Kodak  (next  February  1) 
and  becoming  Professor  and  Chairman  of  the  Department  of  Environ- 
mental Health  in  a  new  School  of  Public  Health  in  Houston,  Texas. 
The  new  school  will  be  a  part  of  the  University  of  Texas  system  and 
will  be  located  in  the  Medical  Center  in  Houston. 

I  shall  be  pleased  to  do  anything  I  can  to  advance  the  ijroposal  which 
you  have  made.  I'm  enclosing  two  examples  of  my  **missionary"  efforts 
to  create  an  awareness  of  the  serious  job  ahead. 
Sincerely, 

Jakes  H.  Sterner,  M.D., 

Medical  Director. 
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University  of  Southern  CAiJjt)RNiA, 

Allan  Hancock  Foundation, 
Lo%  Angeles^  Calif, ^  Novemher  P,  1^7. 
Hon.  John  V.  Tunney, 

House  of  Representatives^  Longioorth  House  Office  BvMding^ 
Washington^  D.O. 

Dear  Mr.  Tunney:  You  are  most  correct  in  your  assumption  that 
concern  for  environmental  quality  has  brought  me  into  contact:  with 
several  federal  agencies  and  offices.  In  each  there  has  been  found  sym- 
pathetic understanding  of  the  need  for  a  total  ecological  systems  ap- 
proach to  management  alternatives,  but  in  none  has  there  resided 
sufficiently  comprehensive  legislative  authority  to  encompass  the  whole 
interlocking  network. 

In  spite  of  this  deficiency  in  existing  governmental  machinery  this 
University,  and  a  handful  of  others  throughout  the  country,  are  in 
process  of  structuring  interdisciplinary  programs  of  graduate  educa- 
tion and  research  designed  to  develop  a  "technology  of  complexity'^ 
related  to  the  urban  environment,  and  to  produce  a  new  breed  of  en- 
vironmental mana^rs.  You  can  imagine  the  difficulties  involved  in 
activation  of  a  horizontal  administrative  structure  against  the  tradi- 
tional vertical  disciplinary  grain.  At  USC  the  new  program  is  called 
the  Institute  of  Urban  Ecology.  It  is  proceeding  with  about  15  gradu- 
ate students  from  a  variety  of  professional  and  academic  schools, 
under  the  combined  and  enthusiastic  tutelage  of  a  strong:  volunteer 
faculty  representing  systems  analysis,  demography,  social  sciences, 
engineering,  medicine,  public  administration,  the  "law,  architecture, 
planning,  the  natural  sciences  and  other  areas.  Progress  has  been  slow 
thus  far,  primarily  because  funding  must  be  secured  in  the  form  of 
multiple  grants  each  of  which  must  conform  to  the  categorical  man- 
dates of  the  res|>ective  granting  agencies.  It  is  most  difficult  to  sustain 
a  central  coordinating  professional  staff  under  such  circumstances. 
However,  the  need  for  the  Institute's  potential  products  is  so  evident 
that  we  must  find  ways  of  accomplishing  our  objectives. 

For  this  reason,  among  others,  your  bill  (H.R.  13211)  and  your 
related  remarks  are  most  welcome!  By  some  means  the  government 
must  contrive  analyses  of  ecolo^cal  systems  involving  man,  and  assure 
a  caj>ability  for  generating  logical  sets  of  optimal  choices  available  to 
urban  managerial  decision  makers.  The  Ciouncil  of  Ecological  Adviser? 
you  propose,  if  sufficiently  comprehensive  in  breadth  of  competencies 
represented,  and  if  constituted  to  avoid  imdue  re.straint  by  members 
committed  to  specific  categorical  programs,  would  provide  the  Execu- 
tive and  the  Congress  with  objective  recommendations  which  could 
result  in  effective  coordination,  or  the  creation  of  alternative  federal 
mechanisms. 

Senator  Muskie,  some  months  ago,  sent  me  a  copy  of  a  bill  in  which 
he  proposed  that  a  council  be  set  up  within  the  Senate,  comprised  of 
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selected  members  from  each  of  the  relatable  Senate  Committees,  to 
consider  for  two  or  three  years  the  total  environmental  quality  control 
needs  and  make  legislative  recommendations.  I  have  no  mf  ormation  as 
to  the  fate  of  his  proposal ;  probabljr  it  has  come  to  your  attention. 

The  urgency  of  the  need  for  ecological  analysis  of  our  urban  systems 
seems  to  1^  recognized  by  almost  all  responsible  and  thoughtful  people ; 
the  means  of  doing  it  in  the  face  of  a  proliferation  of  governmental 
agencies  fundamentally  geared  to  cope  with  bits  and  pieces  of  the  com- 
plex network,  is  certainly  not  obvious.  Those  of  us  seriously  concerned 
with  the  problem  are  delighted  to  learn  of  your  interest  and  eff<»ts. 

Perhaps  it  would  be  possible  for  you  to  visit  the  XJ.S.C.  campus 
when  you  are  back  in  California,  to  discuss  with  our  very  dedicated 
group  both  your  proposal  and  our  plans.  In  fact,  we  would  be  most 
pleased  to  liave  you  associated  with  the  Institute  of  Urban  Ecology 
as  a  member  of  the  Advisory  Council.  Senator  Greorge  Murphy  has 
accepted  such  an  appointment.  The  Council  provides  one  of  the 
mechanions  through  which  the  Institute  relates  directly  with  local, 
state  and  national  governmental  and  legislative  processes. 

Thank  you  for  acquainting  me  with  your  proposal  and  be  assured 
of  our  support  in  any  well  considered  actions  related  to  environmental 
management. 

Sincerely  yours, 

Leslie  A.  Chambisrs, 
Director^  Allan  Hancock  Foundation, 
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Axon  Fobbst  Ecosystem  Reseabch  Station, 

Norfolk^  Carm,^  November  11, 1967. 
Hon.  John  V.  Tunney,  M.C. 
Howe  Oifioe  Bwldmff,  WasMngton,  D.C. 

Dear  Mr.  Tukney  :  Thank  you  for  your  letter  of  November  7th,  with 
a  copy  of  your  Bill,  and  your  statement  in  the  Ccmgressional  Becord  on 
p.H12604etseq. 

I  whole-heartedly  and  unqualifiedly  endorse  your  Proposal,  and 
your  approach  as  exemplified  in  your  statement  on  the  Floor  of  the 
House. 

You  will  find  strong  support  for  this  Council,  I  believe,  in  Dr.  Dillon 
Bipley,  Secretary  of  the  Smithsonian  Institution,  and  Dr.  Helmut  E. 
Buecnner,  Head,  Office  of  Ecolo^  of  the  Smithsonian.  Several  of  their 
speeches  in  the  last  few  years  pomt  out  the  need  for  a  new  and  gieatly 
enlarged  view  toward  "ecology",  which  itself  had  had  too  many 
speotalist  devotees. 
I  shall  follow  the  progress  of  your  Bill  with  great  interest. 
Sincerely, 

Frank  E.  Eoler. 
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National  Tuberculosis  Association, 

Nevx  Tork^  N.T.^  November  ISy  1967. 
Hon.  John  V.  Tunney, 
House  of  BepreaentativeSj 
Congress  of  the  U rated  States^ 
Washington^  D.C. 

Deab  Congressman  Tunnet  :  We  appreciate  your  inviting  our  com- 
ments on  your  proposed  bill,  H.R.  13211. 

I  believe  that  any  organization  concerned  with  pollution  of  the  en- 
vironment is  aware  that  Uie  solution  to  the  problem  is  too  huge  to  jus- 
tify continued  fragmentation  of  efforts.  It  seems  to  us  that  the  tmie 
is  ripe  for  the  type  of  national  council  of  advisers  your  bill  proposes. 
Dr.  James  Sterner,  Chairman  of  the  National  Air  Conservation 
Commission  which  was  created  by  our  organization,  has  sent  us  a  copy 
of  his  letter  to  you  in  which  he  personally  endorses  H.R.  13211.  Dr. 
Stemer's  many  years  of  experience  with  scientific  groups  which  have 
been  working  on  this  problem  speaks  for  his  Qualifications  to  comment 
on  the  subject  and  we  are  glad  to  be  able  to  aad  our  approval  to  his. 
Sincerely  yours, 

James  E.  Perkins,  M.D., 

Mcmagmg  Director. 
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University  op  Illinois, 
Center  for  Human  Ecology, 
Urbana^  III.^  November  16^  1967, 
Congressman  John  V.  Tunney, 
Congress  of  the  United  States^ 
House  of  Representatives^ 
Washington^  D.C. 

Dear  Congressman  Tunney  :  I  have  your  letter  of  November  3  in 
which  you  request  that  I  comment  on  ELR.  13211. 1  brought  your  letter 
and  its  attacmnente  to  the  attention  of  the  members  of  the  Committee 
on  Human  Ecology  of  the  Ecological  Society  of  America  at  its  meeting 
of  November  13-14. 

We  decided  that  "Ecological  Advisors  Act  of  1967"  was  sufficiently 
important  to  demand  a  supporting  statement  from  the  Committee  i& 
a  whole.  We  shall  prepare  this  statement,  obtain  the  necessary  ap- 
proval of  the  Executive  Committee  of  the  Ecological  Society  of  Amer- 
ica, and  then  transmit  it  to  you  for  whatever  use  you  may  deem 
appropriate. 

If  you  should  also  find  it  useful  to  have  separate  opinions  from  the 
individual  members  of  this  Committee,  each  nas  agreed  to  respond  to 
a  request  from  you.  The  names  and  addresses  of  these  men  are  attached. 
Yours  emcerely, 

Frederick  Sargent,  II,  M.D^ 
Chairman,  Committee  on  Human  Ecology,  ES  A, 

{Director  J  Center  for  Human  Ecology) . 
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XJNivBBsnr  OF  Caufornia, 
Berkeley^  Calif. ^  Nwember  20^  1967. 
Hon.  John  V.  Tunnet, 
Long  worth  House  Oifice  Building^ 
Washington^  D.C. 

Deab  Mr.  Tuxney  :  I  appreciate  the  opportunity  of  reading  your 
proposed  "Ecological  Advisors  Act"  and  your  speech  explaining  the 
purpose  of  the  act. 

Pollution  of  the  environment,  air,  land  and  water,  is  of  the  greatest 
importance.  It  poses  a  threat  to  the  health  and  even  the  life  of  all  living 
things,  including  man. 

The  threat  of  radioactivity  is  so  dramatic  that  it  is  carefully  moni- 
tored. The  dangers  from  pesticides,  herbicides,  toxic  fumes,  detergents 
and  many  other  products  of  civilization  are  equally  great,  but  in  con- 
trast to  radiation  the  effects  are  insidious,  slow  and  undramatic.  It  is 
for  this  reason  that,  as  you  suggest,  a  central  agency  whose  sole  duty 
would  be  the  study  of  pollution  in  general  woiud  serve  a  very  useful 
purpose. 

With  best  wishes  for  the  success  of  your  bill,  I  am 
Sincerely, 

John  H.  Northrop. 

(567) 


Digitized  by  VjOOQIC 


,    ,       Hughes  Aercraft  Co., 
Ouher  City^  Calif. ^  November  21^  1967. 
Hon.  John  V.  Tunnby, 
S8th  District.  Calif omia^ 
Longworth  House  Office  Bmldmg^ 
Washdnffton^  D.C. 

Dear  Congressman  TtiNNEY:  I  have  read  with  interest  and  ap- 
proval the  print  of  HR  13211  which  you  provided,  and  your  speech  of 
SeDtember  27,  1967,  which  introduced  the  measure  to  Congress.  I 
enaorse  the  principal  thrust  of  your  proposal  and  will  be  interested 
to  observe  its  process. 

In  your  letter  of  November  3,  you  request  comments  and  reactions 
to theproposal.  I  have  a  few  observations,  as  follows: 

1.  The  wording  of  HR  18211  emphasizes  the  role  of  advice  and  coun- 
selinff  to  the  Executive  Office  by  the  Council,  with  no  mention  of  the 
possible  advocacy  of  legislative  proposals.  However,  I  judge  it  prob- 
able that  le^slation  will  eventually  be  required  on  some  ecological 
questions  where  present  jurisdiction,  in  the  public  interest,  is  either 
non-existent  or  imprecisely  distributed  among  several  executive  agen- 
cies or  departments.  The  Council  should  be  authorized  to  submit  to 
the  President^  for  his  consideration  and  possible  forwarding  to  the 
Congress,  legislative  proposals  upon  anv  matter  directly  pertinent  to 
the  achievement   ana  maintenance  oi   appropriate  environmental 


2.  It  is  unfortunate  that  HR  13211  specifically  identifies  "sonic 
booms"  as  the  only  example  of  environmental  noise.  I  do  not  regret  or 
oppose  public  interest  in  the  matter  of  sonic  booms,  but  I  do  think  it 
imdesirable  to  highlight  them  as  a  particular  villain.  The  Bill  would 
be  improved  by  the  deletion  of  the  parenthesis  on  lines  8  and  9  of 
page  3. 

3.  Finally,  I  would  sug^t  to  you  that  the  performance  of  the  Coun- 
cil would  he  enhanced  if  it  had  the  participation  of  some  of  the  agen- 
cies and  departments  whose  views  it  must  know,  understand,  and  con- 
sider, and  which  the  Council  must  hope  to  influence.  I  suggest  that  the 
Council  be  authorized  to  summon  pertinent  testimony,  documentation, 
and  proposals  from  any  agency  of  the  Federal  Government  directly 
concerned  with  the  environment. 

Sincerely  yours, 

AU^EN  E.   PUCKETT. 
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LnroN  SrsTEBis, 
Minneapolis^  Minn.,  November  22, 1967. 
Hon.  John  V.  Tunnby, 
U^.  House  of  Representatives, 
Washington^  D.C. 

Dear  Sir:  The  October  1967  issue  of  Environmental  Science  and 
Technology  makes  mention  of  H^.  13211  (*'The  Ecol(^ioal  Advisors 
Act  of  19o7") ,  which  you  recently  introduced  in  the  House  of  Rep- 
resentatives, 

I  am  in  complete  agreement  with  this  proposed  legislation,  since 
I  fimily  believe  that  a  comprehensive  ecological  approach,  one  stress- 
ing cost/benefit  as  well  as  cost/effectiveness,  represents  the  only  intel- 
ligent response  to  our  total  environmental  problem.  Furthermore,  our 
organization  has  a  definite  interest  in  contributing  to  national  pro- 
grams relating  to  ecological  monitoring,  analysis,  control  and  man- 
agement. 

I  would  appreciate  receiving  a  copy  of  your  bill  and  bein^  placed 
on  your  mailing  list  for  information  relating  to  hearings  held  on  this 
topic 

Very  truly  yours, 

Roy  E.  Peterson, 
Manager,  Advanced  Systems  Programs. 
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General  Electric  Co., 
Philadelphia^  Pa,^  November  27^  1967^ 
Hon.  John  V.  Tunney, 
House  of  Representatives^ 
Congress  of  the  United  States^ 
Washington^  D.C. 

Dear  Mr.  Tunney  :  This  relates  to  your  invitation  to  comment  on 
HR  13211,  the  "Ecological  Advisors  Act  of  1967." 

I  believe  the  concept  of  total  ecological  planning  is  most  timely. 
As  you  probably  are  aware,  we  are  due  for  some  serious  re-thinkinjg  on 
the  nature  and  conseauences  of  our  scientific  and  technical  activities. 
This  is  due  to  an  explosive  increase  in  knowledge  and  capabilities  to 
influence  and  change  the  ecology  of  the  planet,  mien  we  can  rationally 
think  of  weather  modifications  on  a  continental  scale,  when  inter- 
continental aircraft  speeds  become  of  the  same  magnitude  as  the 
speed  of  the  sun,  when  exploration  of  the  radiation  belts  surrounding 
the  earth  induces  permanent  alteration  of  tliese  belts,  then,  indeecl, 
the  capabilities  and  projections  of  science  and  technology  become 
an  appropriate  concern  for  national  policy  review. 

I  believe  that  technical  solutions  can  be  found  to  the  problems  of  air 
pollution,  water  pollution,  solid  waste,  atmospheric  radiation,  environ- 
mental noise,  etc.,  and  I  oelieve  that  a  council  of  ecological  advisors 
could  make  a  major  contribution  in  outlining  the  major  concerns  and 
stimulate  solutions  to  these  problems.  I  would  think  that  existing 
bodies  dealing  with  science  and  technology  and  their  impaxit  from  a 
technical  point  of  view,  such  as  the  National  Academy  of  Sciences,  the 
National  Academy  of  Engineering,  and  the  President's  Scientific 
Advisory  Committee  and  other  similar  bodies  would  have  major  con- 
tributions to  make. 

I,  therefore,  think  the  BiU  is  most  appropriate  at  this  time  and 
I  am  wholehearted  in  favor  of  it. 
Sincerely  yours, 

Leo  Steg, 
Manager^  Space  Sciences  LciborcUory, 
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State  op  CoiiORADO  Department  of  Public  Health, 

Denver^  Colo,^  November  29^  1967. 
Hon.  John  V.  Tunney, 
Member  of  Congress^ 
Longworth  House  Ojfice  Building^ 
Washmgtonj  D.C. 

Dear  Congressman  Tunnet:  I  hope  vou  will  pardon  my  delay  in 
replying  to  your  letter  of  October  25  relative  to  the  "Ecological  Ad- 
visors Act  of  1967." 

At  first  thought  it  would  appear  to  be  a  mistake  to  add  yet  another 
echelon  of  federal  government  to  the  already  overly  complex  struc- 
ture: however,  on  further  study  of  your  proposal  the  creation  of  such 
an  Ecological  Council  seems  to  have  a  great  deal  of  merit.  I  think 
you  are  correct  in  your  assumption  that  such  a  Council  could  eliminate 
much  duplication  in  the  study  of  environmental  problems  and  by 
proper  coordination  expedite  the  solution  of  some  of  the  problems 
affecting  the  environment.  Hopefully  some  of  the  fragmentation  of 
programs  such  as  those  pertaining  to  water  pollution,  radiological 
hea^h  and  pesticide  hazards  could  oe  corrected.  Such  a  Council  could 
study  the  entire  environment  and  make  recommendations  to  the  Presi- 
dent^he  Congress;  and  administrative  agencies  on  needs  and  activi- 
ties. We  feel  it  is  important  that  the  Council  itself  not  become  involved 
in  administration  or  the  actual  programs  but  serve  entirely  as  a  study 
and  advisory  group. 

If  you  have  not  done  so,  I  wish  to  suggest  that  you  send  a  copy 
of  the  Bill  to  Dr.  John  H.  Venable,  President  of  the  Association  of 
State  and  Territorial  Health  Officers,  Greorgia  State  Department  of 
Health,  Atlanta.  Georgia,  and  ask  for  an  opinion  of  the  Executive 
Committee  of  tnis  organization.  I  think  you  should  also  seek  the 
opinion  of  the  American  Public  Health  Association  and  the  American 
Medical  Association. 

I  am  taking  the  liberty  of  sending  a  copy  of  your  letter  and  my 
reply  to  the  Honorable  John  A.  Love,  Governor  of  Colorado,  and  to 
the  Colorado  members  of  the  U.S.  House  of  Representatives. 
Sincerely, 

Roy  L.  Cleere,  M.D.,  M.P.H., 

Director  of  Public  Health. 
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Universitt  of  Califorkia,  Los  Angeles, 

Lo%  Angdea^  Calif. ^  Novemher  30^  1967. 
Mr.  John  V.  Tunney, 
Congressman^  S8th  District^  Calif  orma^ 
Longworth  House  Office  Bwldmg^ 
Washington^  D.C. 

Dbab  Mr.  Tunney  :  I  was  pleased  to  receive  your  recent  letter,  and 
to  learn  of  your  proposed  legislation  regarding  environmental  quality 
control. 

The  arguments  you  present  for  creation  of  a  Council  responsible  to 
the  President  are  cogent  and  pursuasive.  The  problems  and  concerns 
touch  manv  agencies  of  the  government  and  facets  of  our  society. 

You  will  find  strong  support  for  your  proposal  ammig  many  indi- 
viduals and  organizations  concerned  with  tne  deterioration  of  our 
environment  and  its  effects  on  health  and  on  quality  of  life.  A  minor 
question  concerns  whether  the  designation  as  a  Coimcil  of  Ecolofidcal 
Advisors  would  adequately  convey  to  the  public  the  aims  and  gosds  of 
such  a  group.  From  the  proposed  legislation^  it  is  dear  that  the  inter- 
ests are  prmcipally  directed  towards  the  impact  of  environmental 
deterioration  on  man,  and  one  wonders  if  the  advisors  might  be  desig- 
nated something  as  a  council  of  advisors  on  the  human  environment. 

}  Again,  I  would  like  to  emphasize  the  need  for  a  program  such  as 
rou  nave  mentioned  and  to  voice  appreciation  for  your  thoughtful 
eadership  in  the  area.  Our  society  needs  means  of  bringing  problems, 
their  possible  solutions,  and  their  long  range  implications  clearly  into 
focus  for  discussion  and  action.  I  hope  you  are  successful  in  bringing 
your  proposed  legislation  to  fruition. 
Very  truly  yours, 

P.  D,  BOYES, 

Director^  Moleouiar  Biology  Institute. 
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Jet  Propulsion  Laboratory, 
Pasadena^  Calif. ^  December  4j  1967. 
Hon.  John  V.  Tunney, 
House  of  Representatives^ 
Longworth  House  Ofj^e  Building^ 
Washington^  D.C. 

Dear  Congress3Ian  Tunney  :  The  matter  of  environmental  control 
with  which  you  have  concerned  yourself  in  HR  13211  is  unquestionably 
one  of  vital  and  immediate  concern.  If  we  and  following  generations 
are  to  continue  to  utilize  the  national  resources  for  industrial,  agricul- 
tural, domestic  and  recreational  purposes,  and  if  we  are  to  do  this  in  a 
manner  which  will  enrich  our  lives  as  citizens,  we  must  take  the  appro- 
priate steps  to  prevent  degradation  and  wasteful  exploitation  of  our 
environment.  There  are  le^al  and  technical  means  today  to  prevent  the 
most  gross  fouling  and  pollution  of  the  nations  resources,  but  there  are 
almost  no  mechanisms  to  anticipate  or  control  tlie  more  subtle,  but 
eoualljr  wasteful  effects  from  interaction  within  an  ecosystem.  Even 
wnere  individuals  and  organizations  foresee  adverse  consequences  for 
their  locale,  they  find  no  mechanism  to  deal  with  their  problem  on  a 
regional  basis — the  only  basis  which  encompasses  all  the  detriments. 
Thus,  there  is  a  need  to  provide  local  authorities  and  advisory  bodies 
with  scientific  and  technical  information  to  support  their  efforts  in 
developing  and  maintaining  a  clean,  healthful  environment  for  use  and 
enjoyment  of  their  citizens.  Tliis  legislation  is  the  necessary  first  step. 
The  problems  I  see  are  threefold :  one  of  education,  one  of  organiza- 
tion, one  of  authority. 

Ecology,  while  a  familiar  concept  to  scholars,  is  not  a  household 
word.  It  correctly  identifies  the  scientific  discipline  which  deals  with 
environmental  problems  towards  which  this  legislation  is  directed, 
but  the  public  is  generally  not  aware  of  the  strong  interactions  and 
secondary  influence  of  the  various  elements  that  create  an  ecosystem. 

This  should  not  detract  fi'om  the  wisdom  of  an  educated  legislature 
examining  the  problems  and  finding  solutions.  I  point  this  out  to  direct 
your  attention  to  the  need  for  public  information  in  this  area.  Exolog- 
ists,  like  rocket  scientists  prior  to  the  passing  of  the  Space  Act  that 
created  NASA,  understand  their  particular  problems  but  in  isolation 
from  the  public.  Regrettably,  the  strongest  motivation  for  public  atten- 
tion is  a  national  crisis.  It  is  fortunate,  of  course,  that  we  have  not  yet 
had  an  environmental  crisis.  In  fact,  we  may  never  have  an  environ- 
mental crisis  with  impact  comparable  to  Sputnik  I.  It  is  in  the  nature 
of  enviromnental  deoaj^  that  the  hejilthy  state  is  lost  in  relatively  small 
bits  and  pieces  until  the  damage  comes  to  public  attention  after  it 
outweighs  our  capjxcity  for  corrective  action.  This  complicates  the 
task  of  arousing  the  general  state  of  public  complacency  before  the 
national  need  is  even  more  acute.  Perhaps,  then,  one  of  the  major  jobs 
of  the  Committee  would  be  to  assess  the  methods  of  public  education  in 
this  area. 
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A  second  ooncern  is  one  of  organization.  The  nine-man  council  your 
bill  proposes  should  avoid  the  problem  of  communications  wnidi 
frequently  plagues  councils  with  too  many  members  and  results  in  less 
proaucti\rity.  The  only  problems  I  see  with  the  council  are  recruitment 
and  selection,  finding  the  proper  leadership,  obtaining  the  strong  com- 
mitment of  time  and  energy  from  members,  and  providing  a  strong 
supporting  stafiF.  We  .have  in  NASA  a  similar  high  level  planning 
board,  the  Lunar  and  Planetary  Missions  Board.  We  were  fortunate 
in  getting  some  of  the  richest  scientific  talent  in  the  country.  Many  of 
these  individuals  have  had  past  association  with  the  space  prograo^ 
and  so  identification  was  not  a  great  difficulty.  Locating  apprppriatB 
individuals  for  the  Council  of  Ecological  Advisors  may  be  more  diffi- 
cult since  they  may  require  an  even  broader  scope  than  the  space  scien- 
tists. Solely  to  understand  theix  duties  the  members  will  deal  with 
environmental  problems  which  touch  upon  meteorology,  marine 
biology,  biochemistry,  geoffraphy,  forestry,  soil  science,  and  more,  for 
this  IS  the  fabric  oi  which  ecology  is  made.  Furtherniore,  relating 
ecology  to  man's  welfare  involves  engineering,  ccxjnomic,  community 
planning,  health  sciences,  psychology^  etc.  The  nation  has  spent  a  great 
deal  of  time,  effort,  and  money  to  tram  our  engineers  and  scientists  in 
the  inter-disciplinary  specialties  needed  for  the  space  program.  Un- 
doubtedly there  will  emerge  a  new  breed  of  scientist  who  is  some  hybrid 
between  classical  ecologist,  practical  engineer,  and  waste  disposal 
administrator.      ^ 

Axnong  the  duties  posed  for  the  Council  of  Ecological  Advisors  is  to 
"seek  long-range  solutions  to  environmental  and  ecological  problems 
created  by  both  man  and  nature."  This  implies  to  me  capabilities  and 
resources  which  would  not  appear  to  be  available  to  the  Council  itself. 
It  should  be  within  the  resources  of  the  Council  to  identify  such  prob- 
lems, but  the  solutions,  as  you  emphasized  in  your  speech  before  the 
House  of  Eepresentatives  on  27  September  1967,  rest  on  an  imderstand- 
ing  of  the  environment  which  we  do  not  yet  entirely  possess.  The  nec- 
essary scientific  appreciation  of  the  full  scope  of  environmental  inter- 
action must  be  gamed  within  an  institution  or  institutions  which  have 
laboratory  research  capabilities  and  the  means  to  test  proposed  solu- 
tions to  specific  problems. 

The  last  problem  I  see  is  one  of  authority.  My  concern  is  that  the 
Council  while  having  ttie  responsibility  for  reporting,  advising,  co- 
ordinating, promoting  and  gathering  information,  wm  feel  the  need 
for  some  authority.  I  realize  this  is  an  executive  affair  and  that  this 
bill  may  be  only  a  first  step  in  the  long  road  of  legislative  corrective 
measures  to  restore  and  preserve  the  national  environmental  resources. 
However,  it  is  probably  not  too  early  to  consider  how  a  next  stq) 
can  be  taken  to  provide  tne  necessary  authority. 

Whatever  the  scope  of  authority,  I  believe  the  actual  results  of  the 
Council  will  be  more  of  prevention  than  correction.  Once  a  practice 
has  been  established,  it  is  most  difficult  to  reverse.  On  the  other  hand, 
we  are  certainly  headed  for  some  new  ecological  problems  that  can  he 
rectified  if  we  can  understand  them  and  act  upon  this  knowledjre.  What 
will  be  the  secondary  and  tertiary  environmental  and  economic  results 
of  the  large-scale  uses  of  herbicides,  the  changes  in  salinity  of  fredi 
water  likes,  the  removal  of  stand  of  timbers,  neating  of  stream  wa- 
ters? The  secondary  and  tertiary  effects  alone  will  be  significants  Lo- 

Digitized  by  VjOOQIC 


575 

eating  these  new  relations  before  they  become  problems  and  sug^ting 
solutions  is  likely  to  be  the  most  effective  activity  of  the  Coimcil.  The 
emi>hasis  must  be  on  inter-relationship  amon^  many  aspects  of  the 
environment.  Only  with  such  an  emphasis  will  aaequate  knowled^  and 
adequate  planning  be  mustered  to  solve  ecological  problems.  Without 
such  breadth  of  view,  new  solutions  may  only  beget  new  problems :  a 
roadway  to  solve  transportation  problems  can  endaUjger  irrigation 
water  from  a  watershed,  which  in  turn  may  alter  pesticide  use,  which 
in  it6  turn  disrupts  recreational  use  of  lakes  and  streams,  followed  by 
loss  of  property  values  and  tax  loss  leading  perhaps  to  federal  monies 
being  i^ed  for  relief  programs,  etc.,  in  a  cascade  of  costly  pallatives 
when  planning  could  nave  secured  mutual  benefit  for  transportation, 
agriculture,  recreation,  real  estate,  etc. 

Clearly,  we  cannot  continue  to  ignore  our  nation's  ecological  prob- 
lems, when  misunderstanding  or  lack  of  understandiujg,  poor  planning 
or  lack  of  planning  costs  money  and  reduces  the  quality  and  potentisu 
enjoyment  of  life  j  when  costs  of  cleanup,  emergency  relief,  tax  support 
of  abnormally  high  maintenance,  and  loss  of  revenue  from  water 
use,  soil  depletion,  and  mineral  wastes  continue  to  extract  an  unneces- 
sary toll. 

One  way  that  the  council  could  bring  into  focus  the  magnitude  of 
the  problem  is  to  assess  the  financial  loss  from  environmental  neglect 
This  could  be  useful  to  emphasize  the  real  economic  loss  and  to  muster 
aid  in  enforcing  the  current  laws,  while  equally  important,  providing 
a  basis  for  evaluating  various  measures  of  control  and  prevention. 
Fibres  frequently  appear  on  the  costs  to  the  public  of  air  pollution 
and  water  pollution  out  to  my  knowledge  there  is  no  agency  that  is 
responsible  for  the  oflScial  set  of  figures  supporting  the  broad  basis 
of  econ(»nic  lees  resulting  from  unplanned  interaction  with  the  natural 
environment. 

In  spite  of  this  somewhat  lengthy  reply,  I  am  by  no  means  an  expert 
in  this  area.  I  hofpe^  however,  fliat  the  foregoing  will  prove  to  be  of 
some  small  assistance  to  you  and,  in  any  event,  1  want  to  thank  you 
for  your  interest  in  my  opinian. 
Sinceiely, 

W.  H.  PlOKEBIKG, 

Director. 
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New  York  University  Mi3)ical.  Centek, 

New  York^  N.Y.j  December  5,  1967. 
Hon,  John  V.  Tunney, 
House  of  Representatives^ 
Waskmgton^  D.C, 

My  Dear  Mr.  Tunney  :  I  have  received  your  letter,  copy  of  H.R. 
13211,  and  the  speech  you  gave  in  the  Congressional  Record  bearing 
on  this  matter. 

I  have,  on  several  occasions,  with  the  Spillhouse  Committee  B^>ort, 
Federal  Coimcil  of  Technology  and  the  Linten  Committee,  ui^gea  thfi 
desirability  of  having,  at  the  Presidential  level,  an  advisory  council 
for  general  oversight  on  a  national  basis  of  Federal  concerns  in  the 
area  of  environmental  pollution. 

Your  proposed  council  of  "Ecological  Advisers''  goes  directly  to 
this  point ;  the  need  is  real  and  urgent.  We  have  already  lost  a  numbw 
of  battles  in  fighting  environmen&l  pollution  and  will  lose  still  more, 
unless  some  such  mechanism  is  devised.  In  my  view,  there  are  two 
major  circumstances  which  make  such  a  group  imperative.  Respon* 
sibility  for  the  maintenance  of  environmental  Quality  cannot  be  rrag- 
mentea  according  to  (1)  the  geography  of  political  subdivisions,  or 
(2)  the  specific  responsibilities  of  separate  Federal  agencies.  These 
problems,  almost  without  exception^  cross  both  political  boundaries 
on  the  one  hand,  and  departmental  divisions  on  the  other.  The  council 
should  be  in  a  position  to  minimize  difficulties  arising  from  these  two 
major  handicaps.  In  addition,  as  you  very  eloauently  suggest,  the  coun- 
cil is  badly  needed  to  provide  a  group  in  which  an  adequately  long 
view  of  national  needs  is  maintained. 

In  many  instances,  major  projects  cross  departmental  Knes  involv- 
ing, for  example,  the  Departments  of  Health,  Education  and  Welfare, 
Agriculture,  Interior,  Housing  and  Urban  Development  or  Trans- 
portation. Such  projects  present  many  difficulties  in  the  absence  of  a 
mechanism  for  aevelopin^  a  shared  responsibility  for  participaticm 
and  funding.  This  is  particularly  true  in  projects  relating  to  tne  en- 
vironment in  which  the  transition  from  a  healthy  man  to  a  nealthy  en- 
vironment is  by  no  means  sharp  but  gradual  with  much  overlapping. 
A  group,  such  as  you  suggest,  could  provide  a  high-level  body  for  the 
assuring  of  shared  participation  in  such  major  projects. 

There  is  one  comment  tnat  I  would  like  to  make.  In  your  talk,  you 
say  "membership  should  be  composed  of  social  scientists,  social  and 
community  planners,  and  public  administrators.''  This  omits  the  use 
of  scientific  expertise  and  technical  background  in  the  fields  that  are 
vital  to  this  council.  I  think  this  is  a  serious  mistake.  By  all  means, 
persons  with  such  backgrounds  should  be  drawn  on,  however,  the 
council  must  have  in  its  membership  individuals  with  scientific  c(Mn- 
petence  in  ih^  area  of  concern. 

I  thank  you  for  the  opportunity  to  comment  on  this  important  bill 

I  am, 

Sincerely  yours, 

Norton  Nelsok, 
Professor  and  Chaimum, 
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Setauket,  N.Y.,  December  5, 1967. 
Hon.  John  V.  Tunnet, 
Congress  of  tJie  United  States^ 
Souse  of  BepresentativeSj 
Washington^  D.C. 

Dear  Mr.  Tunney  :  Thank  you  for  your  letter  of  November  2nd,  in 
which  you  ask  me  to  comment  on  HR  13211.  This  I  am  pleased  to  do, 
although  my  comments  of  course  reflect  my  personal  opinion  and  not 
necessarily  those  of  either  the  Brookhaven  National  Laboratory  nor 
the  Atomic  Energy  Commission. 

The  objective  of  the  bill  is  quite  worthwhile,  that  of  providing 
technical  advice  on  Ecology  to  the  President.  It  is  of  considerable 
importance  then  that  the  members  of  the  council  be  professionally 
qualified  to  provide  such  competent  technical  advice,  and  certainly 
tney  should  not  be  appoint  sunply  on  the  basis  that  they  might 
referee  various  uses  of  environment  among  competing  interests.  The 
question  is  large  indeed,  and  one  wonders  if  a  rwuii  time  board  can  do 
tne  job  adequately  in  the  face  of  current  needs.  It  might  be  worth- 
while to  have  a  small  permanent  staff  with  perhaps  one  prof  essicmal 
ecoloffist^  a  member  oi  the  board,  in  charge.  The  remamder  of  the 
board  might  be  drawn  from  among  professionally  Qualified  scientists, 
representative  of  ecologists  in  related  disciplines.  The  objective  of  the 
bill  is  commendable  and  timely,  and  I  hope  that  a  somewhat  more 
specific  version  can  be  enacted. 
Sincerely  yours, 

Victor  P.  Bond,  M.D., 
Associate  Directory  Brookhaven  NatioTial  Laboratorf. 
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The  Frankmn  Institute, 
Philadelphia^  Pa.j  December  5,  19ff/. 
Hon.  John  V.  Txjnney, 
House  of  Representatives^ 
Washington^  D.G^  ^>     ,  .-r 

Dear  Congressmax  Tunney  :  Of  course  I  have  long  had  an  interei^t 
\\\  ecological  problems  because  of  my  own  work  in  oceanography,  and 
these  for  me  have  been  intertwined  with  a  concern  forthe  proper 
utilization  of  natural  resources-  The  intimate  relationsliip  was  pin* 
pointed  for  me  when  I  serv^ed  on  a  Committee  of  tlie  N'ational  Acad- 
emy some  years  back  which,  at  the  instigation  of  President  Kennedy, 
took  a  comprehensive  look  at  resources.  During  this  work  I  Ijecome 
aware  of  two  startling  things:  (1)  that  what  we  call  waste  itself  i§ 
a  potential  resource,  and  (2)  that  our  natural  envircjument  js  a  God 
^ven  resource  which  no  scientist  or  engineer  can  replace  or  reinvent 
if  we  destroy  it.  It  was  this  kind  of  thrnldn^  that  led  to  the  tenor  of 
the  National  Academy  rei^ort,  which  I  chaired,  called  "Waste  Man- 
agement and  Control/"  This  is  a  preamble  to  the  conunents  that  fol- 
low on  your  Bill  H,K.  13211. 

I  waa  greatly  cheered  by  the  imaginative  and  comprehensiv^e  ap- 
proach of  H.R.  1S211,  the  "Ecological  Advisers  Act  of  1967/'  and 
yet,  although  you  seem  to  focus  w^ith  precision  on  the  many  environ- 
mental  prohlems  which  the  Federal  Grovernment  should  now  address 
in  a  coordinated  manner,  your  proposed  solution — in  my  opinion — 
still  sulTers  from  excessive  modesty  !  ^^^lat  we  need  is  not  only  a  Coun- 
cil of  Ecological  Advisors:  we  need  a  "National  Resource  Council" 
with  stature  comparable  to  the  present  National  Security  Council. 

The  National  Security  Council  now  provides  the  President  with 
a  mechanism  for  multi-agency  coordination  and  follow-through  in 
matters  concerning  national  security  and  international  relations.  But 
the  same  kind  of  coordination  vehicle,  while  often  needed,  is  not 
now  available  in  matters  relating  to  the  national  welfare  and  domestic 
economic  and  environment  planning.  At  one  time  we  had  a  National 
Resources  Planning  Board.  But,  created  under  the  National  Security 
Act  of  1947,  it  was  related  to  the  NSC  structure  and  designed  to  ad- 
dress chiefly  national-security  questions  and  problems  such  as  stock- 
piling, conunodity  (export)  controls,  etc.  The  NSRB  was  abolished 
m  1953  and  its  national-security  functions  were  appropriatelv  trans- 
ferred to  the  then  newly-created  ODM,  and  successively  albsorbed 
into  OCDM  (1958)  and  the  present  OEP  (1961).  And  I  do  not  ques- 
tion that  these  particular  responsibilities  should  not  largely  contmue 
to  be  discharged  there. 

But  the  National  Resource  Council  I  envisa^  would  help  the  Presi- 
dent perform  his  total  domestic  responsibilities  in  an  enective,  and 
newly  comprehensive,  manner.  The  Council  would  deal  with  questions 
concerning  natural  resources,  production  economics,  and  uses  and 
applications  of  these  national  resources.  The  new  Council  could  op- 
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erate  much  as  the  present  NSC  stracture;  now-existing  bodies  such  as 
the  Council  of  Economic  Advisors  could  become  part  of  the  National 
Bc^ource  Council  structure.  In  actual  operation,  economic  questions, 
for  example,  could  be  dealt  with  in  an  NRC  subcommittee  with  a 
membership  representing  the  CEA,  and  the  Treasury,  Commerce,  and 
Agriculture  Departments  and  the  Federal  Beserve  participating  on 
an  invitational  oasis.  If  environmental  problems  such  as  pollution  or 
resource  preservation  demand  attention,  a  subcommittee  ^preoenting 
the  Interior  (or  National-Besource^,  Agriculture,  and  Commerce  De- 
partments can  be  convened.  And  wnen  environmental-social  problems 
come  up,  say  urban-population  problems  or  solving  a  mumfaceted 
tnmsportation  problem,  there  would  be  a  ready-made  context  in  which 
high-level  task  forces  could  readily  be  empanelled  with  the  appropri- 
ate interdepartmental  mix* 

The  proposed  National  Besource  Council  could  ralljr  State  and 
local  governments  and  the  private  sector  in  a  most  effective  effort  at 
"creative  federalism.''  The  CSoimcil  would  provide  a  more  permanent, 
more  continuously  integrated,  and  mote  tundy  and  responsive  con- 
text in  which  to  deal  with  critical  national  issues.  And  I  do  believe 
that  an  eocJsgieal  sfibcommittee^  or  adansary  council  or  task  foroe^ 
would  be  an  essential  element  in  the  pnqposed  NRC  structure. 

I  hope,  Sir,  that  you  will  forgive  this  expansive  reaction  to  your 
excellent  initiative.  If  you  find  the  above  ideas  useful,  either  in  addi- 
tion to,  or  expansion  of,  your  current  proposal,  please  feel  free  to 
call  on  me  for  more  detailed  suggestions  and  support 
Sincerely  yours, 

Athelstan  SntiHAUs, 

President. 
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.  National  Laboratoby  on  Eaio^y  Childhood  Education, 

UnIVEBBITT  OF  IXJJNOIg, 

Urhana,  lU.^  December  10,  1968. 
Hon.  John  V.  TxjNN^y, 
Member  of  Cov>gress, 
House  of  RepresentiUives^ 
Washington^  D.C. 

Dear  Congbessman  Tunney:  Thank  yoa  for  jrour  letter  of  3  No- 
vember which,  because  it  was  addressed  to  me  at  the  University  of  Illi- 
nois in  Este  Park^  Colorado^  traveled  about  a  bit  before  it  arrived. 
Moreover^  a  case  of  branchitis  has  delayed  my  answer  longer  than  I 
would  like. 

First  of  all,  as  a  citizen  and  also  as  a  behavioral  scientist,  I  am  de- 
lighted with  the  basic  intent  of  the  bill  <H.K.  13211).  No  one  could 
agree  more  with  your  view  that  our  society,  ''Must  take  a  creative  and 
comprehensive  lo^k  at  the  ecolo^  of  our  environment,  concMning  it- 
self not  only  with  the  {^ysical  unplications  of  the  environment,  but 
with  the  psychological  and  social  mi{)lications  of  the  conditions  and 
interactions  of  the  ecology  of  the  environment  on  man."  The  idea  of 
establishing  a  "Council  or  Ecological  Advisors  in  the  Executive  OflBce 
of  the  President"  is,  I  believe,  entirely  sound.  I  agree  that  it  is  exceed- 
ingly important  that  the  larger  part  of  the  Council  membership  be 
composed  of  behavioral  and  social  scientists,  social  and  community 
planners,  and  public  administrators.  I  believe  the  Council  should  also 
mclude  biolo^cal  and  medical  scientists.  Although  these  are  not  ex- 
plicitly mentioned,  I  am  confident  that  you  meant  them  to  be  included, 
for  many  of  the  effects  of  such  ecological  conditions  as  "air  pollution, 
water  pollution,  solid  wastes,  atmospheric  radiation,  and  environ- 
mental noise"  operate  at  least  partially  through  physiological  and  bio- 
social  mechanisms. 

One  problem  concerns  the  definition  of  "the  problems  of  the  ecology 
of  the  natural  environment."  Lines  6, 7, 8  and  9  of  page  3  of  HR  13*211 
give  illustrations  which  tend  to  focus  entirely  on  the  physical  aspects 
of  the  environment.  The  population  problem  is  another  ecological  con- 
dition important  for  our  day.  Moreover,  the  social  ecolo^  of  Uie 
ghettos  and  of  the  slums  of  our  inner  cities  are  exceedingly  important 
as  causes  of  poverty  and  of  incompetence.  I  am  takine  tlie  liberty  of 
enclosing  a  copy  of  one  of  mv  own  papers  entitled  TOWARD  THE 
PREVENTION  OF  INCOMPETENCE.  Pages  13, 14  and  15  describe 
very  briefly  some  of  the  social  ecological  conditions  wliich  foster  in- 
competence and  the  poverty  which  follows.  The  pages  following  page 
15  describe  a  tentative  prescription  which  the  Office  of  Economic  Op- 
portunity has  been  authorized  to  try  out.  My  main  point  here,  however, 
concerns  simply  the  matter  of  definition.  Should  you  not  include  the 
problem  of  population  and  the  social  conditions  of  poverty  along  with 
those  of  air  pollution,  water  pollutin,  solid  wastes,  atmospheric  radia- 
tion, and  environmental  noise,  etc.  if  our  society  is  to  take  the  compre- 
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hensi ve  view  that  you  recommend  in  your  splendid  address  to  the  House 
of  Representatives  ? 

A^in,  let  me  express  my  considered  enthusiasm  for  the  ^^Ecological 
Advisors  Act  of  1967."  I  hope  your  bill  passes  the  Congress  promptly. 
Sincerely  yours, 

J.  McV.  Hunt. 
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APPENDIX  D 


Library  op  G)nore8S  Advisory  Opinion 
background 

When  Dr.  John  T.  Middleton,  Director,  National  Center  for  Air 
Pollution  G)ntrol,  Department  of  Health,  Education,  and  Welfare 
testified  before  the  subcommittee  on  January  18, 1968,  there  was  con- 
siderable discussion  concerning  wh^Jier  the  Department  had  the  au- 
thority under  the  Clean  Air  Act  to  prohibit  automobile  traffic  in  a 
city  such  as  New  York  City. 

Dr.  Middleton  had  testified  that  the  ^'motor  vehicle  is  the  largest 
single  source  of  pollution  throughout  the  Nation;  perhaps  75  per- 
cent". The  question  arose,  therefore,  that  if  motor  vehicles  caused  75 
percent  of  the  pollution,  could  the  Department  stop  motor  vehicle 
traffic  under  section  108(k)  to  lessen  somewhat  the  damage  caused 
daring  an  episodic  event  such  as  the  Thanksgiving  Day  inversion  in 
New  York  City  in  1966. 

Section  108 (k)  of  the  Clean  Air  Act  of  1967*  provides: 

(k)  Notwithstanding  any  other  provision  of  this  section, 
the  Secretary,  upon  receipt  of  evidence  that  a  particular  pol- 
lution source  or  combination  of  sources  (including  moving 
sources)  is  presenting  an  imminent  and  substantial  endan- 
germent  to  the  health  of  persons,  and  finding  that  appropri- 
ate State  or  local  authorities  have  not  acted  to  abate  such 
soured,  may  request  the  Attorney  General  to  bring  suit  on 
behalf  of  the  United  States  in  the  appropriate  United  States 
district  court  to  immediately  enjoin  any  contributor  to  the 
alleged  pollution  to  stop  the  emission  of  contaminants  causing 
such  pollution  or  to  take  such  other  action  as  may  be 
necessary. 

When  asked  if  a  class  action  could  be  maintained  under  section  108 
(k).  Dr.  Middleton  replied: 

...  I  am  sure  you  recognize  this  is  a  matter  of  consider- 
able debate  in  the  General  Counsers  Office  of  the  Department 
as  well  as  in  the  Department  of  Justice.  We  are  hopeful  that 
the  opinion  will  suggest  we  move  against  classes  rather  than 
individuals. 
Following  the  hearings,  the  Subcommittee  requested  an  advisory 
opinion  from  the  Legislative  Reference  Service  of  the  Library  of 
dongrees.  Their  conclusion,  as  indicated  by  the  following  opinion,  is 
that  a  class  action  could  not  be  maintained  against  antomS>ile  drivers, 
but  that  it  could  perha^  be  maintained  against  a  smaller  class  such 
as  utilities  or  a  type  of  industry. 


•Public  Law  90-148.  81  Stat.  497. 

(583) 

Digitized  by 


Google 


584 

Consequently,  since  it  would  be  impractical  to  obtain  personal 
service  of  process  upon  every  motor  vehicle  driver,  it  would  appear 
that,  based  upon  the  opinion,  the  Department  would  not  have  the 
authority  to  stop  motor  vehicle  traffic. 

As  these  hearings  went  to  press,  the  Department's  opinion  was  not 
available,  nor  did  the  Department  have  any  comment  on  the  opinion 
of  the  Library  of  Congress. 

(The  Library's  opinion  follows :) 

The  Librahy  of  Congress, 
Lboislative  Reference  Smivicb, 
Washington,  D.C.,  April  18,  1968. 
To :  House  Committee  on  Science  and  Astronautics 
Attention :  Mr.  Joseph  M.  Felton,  Counsel. 
From :  American  Law  Division, 

Subject:  Competence  of  HEW,  proceeding  under  §  108 (k)  of  the  Air 
Quality  Act  of  1967  (81  Stat.  485,  497)  to  wnnbat  air  pollution  in 
a  municipality  attributable  to  (a)  automobile  traffic  or  to  (b) 
indoistrial  operations  by  uastituting  a  class  action  a^inst  (a)  auto- 
mobile drivers  or  (b)  against  manufacturers  or  utilities  with  a  view 
to  enjoining  operation  of  motor  vehicles  or  the  eimsai(»i  of  pollutants 
by  a  class  of  industries  such  as  public  utilities  or  manufacturers^ 

I 

Class  action  against  motorists 

Inasmuch  as  Rule  23  of  the  Federal  Rules  of  Civil  Procedure  (28 
U.S.C.  Rule  23)  governing  class  actions  was  substantially  modified 
as  recently  as  February  2§,  1966,  and  the  revision  thereof  did  not 
become  operative  until  July  1966,  the  interval  of  time  whidi  has 
elapsed  smce  the  latter  date  has  not  been  sufficient  to  permit  an 
accumulation  of  recent  precedents  numerous  enough  to  present  an 
accurate  assessment  of  the  sigiiificance  of  the  aforementioned  amend- 
ments. For  tliese  reasons  it  is  not  possible  to  advance  a  definitive 
conclusion  as  to  whether  these  modifications  effect  such  a  liberaliza- 
tion of  Rule  23  as  to  eliminate  what  are  deemed  to  be  obstacles  to 
the  institution  of  a  class  action  by  HEW  against  motor  vehicle 
operators. 

Reasoning  by  analogy  from  factually  irrelevant  precedents  em- 
bracing plaintiff-defendant  representatives  of  classes  such  as  members 
of  labor  unions,  corporate  stockholders  or  bondholders,  debtors,  credi- 
tors, merchants  ana  manufacturers  affiliated  with  a  trade  associaticm, 
or  professional  men  or  tradesmen  conspiring  with  manufacturers  to 
violate  the  antitrust  laws,  and,  more  particularly  from  evaluations 
thereof  in  legal  periodicals,  one  is  persuaded  to  assi^  the  following 
reasons  in  support  of  the  contention  that  a  class  action  is  not  nuun- 
tainable  againist  operators  of  motor  vehicles.  The  latter  are  too 
disparate  and  unidentifiable  a  group  to  merit  description  as  a  class 
whose  members  are  bound  togewer  by  a  substantial  common  interest. 
Unlike  the  groups  heretofore  mentioned  as  plaintiff-defendant  repre- 
sentatives of  a  class,  operators  of  motor  cars,  busses,  and  tracks  ai6 
not  affiliates  of  a  membership  association  sucn  as  the  AA«A«  (Auto- 
mobile Association  of  America) ;  nor  do  they  share  any  interest  in 
property  or  claims  to  property. 
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Bather  they  are  more  nearly  akin  to  taxpayers  whom  the  late  Greor^ 
Wharton  Pepper  described  as  "perforce,  fellow-travellers  and  their 
association  is  essentially  a  corporation;  but  the  bond  of  association 
between  them  belongs  m  the  field  of  political  science  rather  than  in 
that  area  of  voluntary  economic  or  social  effort.  They  have  not  joined 
a  lodge  or  joined  the  chui'ch ;  and,  in  their  capacity  as  taxpayers,  they 
think  of  themselves,  not  as  associates^  but  merely  as  victims  of  a 
common  misfortune  .  .  .  Where  there  is  a  ready-made  bond  of  asso- 
ciation, it  is  relatively  easy  to  apply  the  principle  of  volunteer  repre- 
sentation. Stockholders  are  already  committed  to  the  representative 
function  of  elected  directors;  it  is  a  short  step,  in  an  emergency,  to 
substitute  a  volunteer.  So  in  the  case  of  a  membership  corporation — 
a  church,  for  example,  or  a  fraternal  organization  .  .  .  The  'process' 
that  is  due  .  .  .  [taxpayers]  may  therefore  easily  be  thought  to  be  a 
much  more  individual  process  than  otherwise  would  suffice"  (quoted 
by  Arthur  John  Keefe,  Stanley  M.  Levy,  and  Richard  P.  Donovan. 
Lee  Defeats  Ben  Hur.  33  Com.  L.  Q.  327  350  (1948)). 

In  accord  are  commentators  who  assert  that  "some  type  of  associa- 
tion or  interacticm  among  members  of  the  class  before  the  institution 
of  the  action  would  prove  a  greater  likelihood  that  the  members 
consider  themselves  and  have  consented  to  be  treated  as  a  class  than 
would  be  the  case  when  the  class  arises  from  the  acts  involved  in 
the  litigation.  For  example,  the  court  should  be  less  hesitant  in  bind- 
ing a  class  when  it  is  composed  of  members  of  a  union  suing  for  back 
pay  than  when  the  class  is  composed  of  a  number  of  individuS  shippers 
suing  for  the  loss  of  their  cargo"  (Multiparty  Litigation  in  the  Fed- 
eral Courts.  71  Harv.  L.  Rev.  874,  937  (1958)). 

Also  militating  against  HEW's  prospects  of  successfully  instituting 
its  contemplated  action  are  a  numoer  of  due  process  issues.  Included 
among  the  latter  is  the  problem  of  adequate  r^resentation.  "The  ques- 
tion of  adequate  representation  is  very  important  in  a  class  suit;  for 
there  ...  a  judgment  binds  all  members  of  the  class  and  adequate 
representation  is  essential  to  due  process  of  law  ...  In  an  action 
against  a  defendant  class  the  court  should  be  particularly  careful  to 
ascertain  that  the  defendants  named  by  the  plaintiff  have  the  neces- 
sary interest  or  the  inclination  to  make  a  vigorous  defense  of  the 
suit"  (3A  Moore' fi  Federal  Prart?/je  (2d  ed.,  1967)  §  23.07  at  pp.  3425, 
3432) ;  Federal  Class  Actions,  46  Colum.  L.  Rev.  818,  828-833  (1946) ). 
"The  number  of  representatives  and  the  extent  of  their  interests,  if 
crossly  disproportionate  to  the  number  in  the  class,  .  .  .  should  also 
be  considered  by  the  court  in  determining  whether  the  representation 
is  ade(]uate.  Such  determinations  are  especially  important  when  the 
class  is  the  defendant  because  the  representatives  of  the  class  are 
probably  chosen  by  the  plaintiff'  with  a  view  to  their  weakness  and 
lack  of  incentive  to  present  an  adequate  defense"  (Multiparty  Litiga- 
tion in  the  Federal  Courts,  op.  cit.,  p.  938;  Pelelas  v.  CaterpWar  Trac- 
tor Co.,  113  F.  (2d)  629,  632  (1940) ;  Weeks  v.  Bareco  OU  Co.,  125 
F.  (2d)  84.91-94  (1941)). 

Imismacn  as  the  number  of  vehicles  to  be  affected  by  litigation  to 
suspend  autx)motive  traffic  in  a  large  metropolitan  center  on  a  given 
day  is  of  staggering  proportions,  and  in  view  of  the  absence  of  a 
common  bond  of  affiliation  amon^^  the  operators  of  automobiles  or  of 
any  afifency  capable  of  representinsr  or  speaking:  in  their  behalf,  it 
would  appear  that  the  "r^resentative  parties"  to  be  jtrined  such  as 
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"will  fairly  and  adequately  protect  the  interests  of  [the  aforesaid] 
class"  of  motor  vehicle  operators  must  be  substantially  in  excess  of  the 
number  conventionally  joined  in  class  actions.  Fulfiilment  of  this 
requirement,  however,  may  be  self -^defeating ;  for  it  conceivably  might 
entail  the  joinder  and  service  of  process  on  so  large  a  number  of  rep- 
resentative-defendants as  to  render  conduct  of  the  litigation  infieasibie. 
Also  tending  to  contribute  to  a  similar  result  is  me  prospect  that 
efforts  to  expand  the  number  of  defendants  joined  for  purposes  of 
achieving  more  equitaible  r^resentation  will  be  nested  oy  defaults 
on  the  part  of  many  defendants  unable  or  unwilling  to  afford  the 
expense  entailed  by  conscientious  participation  in  the  litigation. 

Finally,  inasmuch  as  absentee  members  of  the  class;  that  is,  those 
who  fixe  not  serv^  with  process  and  joined  as  party  defendants  to  the 
action  are  intended  to  be  bound  by  the  decree  reeiilting  therefrom,  it 
is  important  that  all  members  of  the  class  be  identifiable  for  purposes 
of  satisfying  the  requirements  of  due  process.  If  there  are  absentee 
members  who  cannot  be  identified,  manifestly  the  latter  cannot  be 
apprised  of  the  pendency  of  the  litigation  and  the  judicial  order  arising 
therefrom ;  and  to  the  extent  that  they  remain  unaware  of  such  judicial 
proceedings,  HEW,  consistently  with  the  requirements  of  due  process, 
will  be  unable  to  subject  them  to  contempt  proceedings  for  disobeying 
the  mandate  of  the  court  ordering  a  suspension  of  vehicular  traffic  in 
a  metropolitan  area  on  a  given  day.  To  the  extent  that  their  nuinber 
proves  not  insubstantial,  the  unidentified  operators  of  motor  vehicles 
m  said  area  accordingly  cannot  be  dismissed  as  insignificant;  for  their 
existence  would  appear  to  have  a  bearing  not  only  on  the  adequacy  of 
representation  issue  heretofore  considered,  but  also  upon  the  ^cacy 
of  enforcement  of  the  judicial  decree  enjoining  vehicular  movement 
within  the  municipality  on  a  fixed  date. 

Anv  effort  on  tne  part  of  HEW  or  Government  counsel  acting  on 
its  behalf  limited  to  culling  from  state  rosters  the  names  and  addresses 
of  licensed  operators  and  registered  owners  of  motor  vehicles  resident 
in  the  metropolitan  area  to  m  affected  by  the  injunctive  decree  may  be 
calculated  to  leave  unidentified  one  or  more  of  the  following  groups 
of  licensed  motor  vehicle  operators :  (1)  nonresident  tourists,  wether 
domiciled  beyond  the  borders  of  said  metropolitan  area  but  within 
the  state  in  which  that  area  is  located,  or  domiciled  in  another  state; 
(2J  operators,  who  are  domiciled  in  the  same  state  in  which  the 
affected  municipality  is  situate  but  outside  the  limits  of  the  latter,  and 
who  are  authorized,  either  as  members  of  the  family  of  a  registered 
owner,  or  as  employees  of  a  registered  owner,  or  as  lessees  of  an  equip- 
ment leasing  agency,  all  similarly  domiciled,  to  use  the  vehicle  through- 
out the  state  and  who  ma]p^  be  within  the  limits  of  the  affected  cit^ 
on  the  day  on  which  the  injunctive  decree  becomes  operative;  and, 
finally,  (3)  out-of-state  commuters  operating  vehicles  within  the 
affected  municipality  on  the  date  fixed  for  cessation  of  automotive 
traffic.  Perchance,  operators  within  these  enumerated  categories,  hav- 
ing been  apprised  by  out  door  posters,  newspaper  dispatch^,  or  by 
radio  or  television  announcements  of  the  pendency  or  actual  issuance 
of  the  decree,  may  volimteer  to  com'ply  therewith ;  but  on  the  basis  of 
established  precedents,  such  casual  modes  of  notification  would  appear 
to  be  inadequate  for  purposes  of  exacting  obedience  from  such  opera- 
tors in  a  manner  consistent  with  the  requirements  of  due  process. 
''Where  a  group  names  a  person  its  representative,  or  an  individual 
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vindicatee  a  c<Mpo]rate  right  seoondarily — oanoaas  of  due  process  are 
not  offended  by  £K>ldiii^  tte  class  to  tihe  result  of  the  suit,  either  on 
familiar  agency  princ^^es  or  because  the  possibility  of  being  so  bound 
is  incidental  to  participation  in  corporate  enterprise.  But  a  different 
problem  arises  wh^i  absent  peucties  are  bound  by  judgments  incurred 
by  others  iu>Ju>  are  merely  sitnUarly  sUuatecL  At  that  point  efficacy  col- 
lides  with  principles  of  due  process"  (Federal  Class  Actions,  op.  cit^ 
p.  880;  emphasis  supplied;  Christopher  v.  Brvsselbachj  302  U.S.  500, 
603^^6  (1938)  )• 

It  is  not  believed  that  the  aforementioned  assessment  of  the  measure 
of  due  process  protection  required  to  be  accorded  unidentified  members 
of  the  class  ioined  as  defendants  in  litigati<Hi  is  in  conflict  wifch  the  pro- 
visions of  the  revised  Rule  23(b)  (c)  (2)  which  stipulates  that  in  any 
class  action,  "where  the  court  finds  that  the  questions  of  law  or  fact 
common  to  the  members  of  the  class  predominate  over  any  questions 
affecting  only  individual  members^  .  .  .  the  court  shall  direct  to  the 
members  of  the  class  tJie  best  practical  notice  under  the  circumstances, 
including  individual  notice  to  all  members  who  can  be  identified 
through  reasonable  effort."  In  two  decisions  construcin^  this  new  rule, 
federal  courts,  in  one  instance,  approved  notice  by  publication  as  an 
adequate  means  whereby  representatives,  instituting  an  action  on 
brfialf  of  several  thousand  taxpayers  residing  in  a  sanitary  district, 
might  notifv  albsentees;  w^iereas,  in  the  secona  instance,  also  involving 
absent  memoers  of  a  class  of  plaintiffs,  another  federal  court  concluded 
the  varied  nature  of  the  interests  asserted  on  behalf  of  the  latter 
required  individual  notice  and  that  due  process  standards  could  not 
be  satined  by  "free  publicity"  or  "by  paid  advertistoients  in  news- 
papers of  national  distribution"  (Eisen  v.  Carlisle  <6  Jacqueline^  41 
F.R.D.  147, 151-162  (1966) :  Booth  v.  General  Dynamics  Corporation^ 
264  F.  Supp.  465, 472  (1967) ).  For  reasons  previously  assigned,  mem- 
bers of  a  class,  whose  only  common  interest  is  deductible  from  the 
fact  that  they  are  "merely  similarlv  situated",  are  believed  to  be 
entitled  to  a  more  generous  measure  oi  protection  when  sued  as  defend- 
ants than  when  instituting  an  action  as  plaintiffs. 

II 

A,  Class  action  against  numufacturers  or  utilities  emitting  poU/uiants 

Absent  any  evidence  that  manufacturers  or  public  utilities  are 
bound  tc^etl^r  by  common  ties  in  the  form  of  membership  in  a  trade 
association  or  of  corporate  affiliations  embracing  a  parent-subsidiary 
or  holding  company  relationship^  presumably  a  class  action  could  be 
instituted  against  a  group  of  utilities  or  a  ^roup  of  manufacturers 
only  upon  tne  basis  that  the  latter  were  similarly  situated ;  namely, 
that  each  group  was  engaging  in  a  course  of  action  which  give  rise  to 
"questions  of  law  or  fact  common  to  the  members  of  the  class"  or  group 
and  that  such  "common  questions  of  law  or  fact  predominate  over  any 

Questions  affecting  only  individual  members"  (Rule  23(a)  (b)  (3)). 
*or  "common  questions  of  law  or  fact"  to  predominate,  the  manu- 
facturers or  the  utilities  constituting  the  class  sued  as  defendants 
Ap}>arently  would  have  to  be  engaged  in  productive  activities  which 
emit  like  pollutants,  the  dispersion  of  which  was  attended  by  a  like 
hazard  to  public  health  in  a  reasonably  compact  geographical  area. 
Thus  the  manufacturers  conceivably  mi^ht  be  processors  of  chemicals 
or  the  utilities  might  be  guilty  of  burning  coal  with  a  high  sulphur 
content.  As  to  the  area  m  which  the  utilities  or  "the  manufactu' 
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conducted  their  operations,  the  expjanse  thereof  might  embrace  a  small 
state  in  its  entirety,  or  a  specific  industrial  area  m  a  large  state,  or 
a  metropolitan  area  straddling  state  lines  such  as  the  upper  New 
Jersey-New  York  City — Long  Island-lower  Connecticut  sector.  Bj 
reason  of  the  limitations  imposed  by  the  requirement  of  c(Mnm<m  ques- 
tions of  law  or  fact,  a  class  action  ou  a  national  scale  could  presumably 
not  be  instituted  against  all  manufacturers  or  aJl  utilities  whose  diver- 
gent processing  activities  emitted  a  host  of  different  pollutants  which 
m  turn  were  productive  of  consequences  which  in  varying  degree  en- 
dangered life.  In  short,  to  the  extent  that  differ^ices  were  discernible 
in  the  pollutants  emitted  and  in  the  dangers  to  public  health  generated 
thereby,  such  disparities  could  not  be  depended  upon  to  give  rise  to 
"common  questions  of  law  or  fact." 

B.  Who  would  defend  against  such  class  action  and  haw  would  notke 
he  givenf 

Normally,  in  a  class  action  against  either  utilities  or  manufacturers, 
the  Government  would  select  certain  manufacturing  or  utility  corpo- 
rations as  representative  of  their  respective  classes  and  would  join 
such  representatives  as  defendants  by  having  process  served  upon 
them.  The  latter  will  respond  by  defending  the  action.  As  to  other 
members  of  the  same  class  sought  to  be  bound  by  the  outcome  of  such 
litigation  due  process  requires  that  they  be  accorded  notice  of  the 
peimency  of  the  suit  and  of  the  decree  rendered  at  the  conclusion 
thereof.  Suggestive  of  the  manner  in  which  notice  may  be  accorded 
to  absentee  members  of  the  class  is  the  procedure  observed  in  United 
States  V.  American  Optical  Co.^  97  F.  Supp.  66  (1951).  Therein,  the 
United  States  joined  as  defendants  22  oculists  out  of  a  total  of  2000 
constituting  members  of  the  class  sought  to  be  enjoined  for  owispiring 
to  violate  uie  antitrust  laws.  The  Government  petitioned  the  District 
Court  to  permit  the  Antitrust  Division  of  the  Department  of  Justice 
to  forward  by  registered  mail,  with  return  receipt  requested,  to  the 
remaining  2000  oculists  a  copy  of  the  order  of  the  court,  a  copy  of  the 
complaint,  a  copy  of  the  Government's  petition  to  show  cause,  and  a 
copy  of  the  supporting  affidavit  but  without  the  Government's  ex- 
hibit. 

Unlike  the  contemplated  action  against  operators  of  motor  vehicles, 
the  public  utilities  or  manufacturers  doing  business  in  a  limited  geo- 
graphical area  and  comprising  the  class  sought  to  be  enjoined  prob- 
ablv  would  not  be  an  unwieldy  group  in  terms  of  numbers.  Moreover, 
each  member  of  the  class  could  be  expected  to  possess  resources  adquate 
to  enable  it  to  retain  comisel  for  purposes  of  actively  intervening  and 
participating  in  the  conduct  of  the  litigation.  Unless  such  intervention 
would  expand  the  number  of  defendants  actively  engaged  in  the  prose- 
cution of  the  class  action  to  a  point  calculated  to  Interfere  with  the 
efficient  disposition  of  the  litigation,  the  trial  court,  under  Rule  24(b), 
in  its  discretion,  is  empowers  to  grant  applications  to  intervene.  As 
revised.  Rule  23(c)(2)  grants  absentee  members  of  a  class  a  ri^t 
to  enter  an  appearance  tlurough  counsel ;  but  this  privilege  apparently 
is  not  to  be  equated  with  a  n§ht  of  active  intervention.  Under  Rule 
23(c)  (2]  an  absentee  member  is  also  accorded  the  privilege,  upon  re- 
quest, of  being  excluded  from  the  class. 

Norman  J.  Small, 
LegislatiA)e  Attorney. 
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